PARKING AND MOORING roe Py 
Parking \ 
| | Zs 


Maintenance Practices MAINTENANCE MANUAL 


PARKING 
i. General 
A. Laéditmatahostoa! clearance of 15 feet should be maintained between 


airplanes t6 give adequate turning clearances and protection from jet 
velocities and temperatures at taxi thrust and idle power. 


B. Based on the JT3C-4 ingeal ¥ation for standarf dew condition, with 15 
ids foot clearance bétween airplanes and at idle thrust, velocity at adja- 
cent airplane wotld be approximately 18 to 20 amph and temperature would | 
range between 75 to> soe degrees Fahrenheit « oe * See 
a ot ee 
A. Tex or. tow Agr plane into position ceagengpe for parking. 
B.. Set parking | brake by apple toe pressure on udder pedals and then . 
at ‘upon parking brake handle, peated on throttle, geontrol stend. 
AGN 
oF Place wheel chotls oh forward and) att gide of main gear “wheels Cito 
chocks per main gear ). : , 
D. Disconnect anit remove tow bar and tractor. eo “det 
a : E. Engage nose gear ‘and both main: ‘pear er dind down locks to prevent ecer 
’ te." Poy, F eo rye , ) ie | 
sels 
| rok “te airplane is towed to pericing area, Leathe gear eroutis down .. 
% Locks shall be installed as soon as flight «crew leaves airplane . 
“or before tow truck is attached. Because. of high gross weight of 
Ey Feiralane, mooring provisions are not provided and should unusual.» 
conditions warrant mooring, see /-l-l1,° figure 202, for procedure, 
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DISCUSSION 


The reported structural defects are most concentrated in areas subject to high 
jet engine noise levels and jet buffeting, which are the lower surface and 
trailing edge of the wing. The inboard and outboard ailerons are located in 

line with the engines, and their control tabs are the most troublesome 

structural components. This is further substantiated by analyses of AFM 66-1 
malfunction and man-hour expenditure rates per square foot of projected structure 
surface (references c and f). These analyses were based on data fram the whole 
KC-135 fleet. | 


A previous summary and analysis of the reported structural defects on the 707-100 
series airplanes (reference d) shows a marked contrast with the above obser- 
vation in that no particular areas of malfunction concentration can be discerned. 
Very few reports of structural defects in areas of high jet engine noise levels 
were received on the 707, except for heneycomb delamination which will be 
discussed separately. However, it is felt that malfunctions similar to those 
reported on the KC-135 are occurring in these areas, but to an extent reduced 

by the less severe sonie environment on the 707 as follows: 


1. Engine noise is attenuated by sound suppressors. This lowers the sound 
pressure levels on the control surfaces by at least 6 db in the lower 
frequency ranges that afre me most damaging to structure. 


2. Take-off and initial climb are usually made at lower EPR settings, and. 
- water injection is not so frequently used. 


3- Engine running time on the ground is less than on the KC-135 because of 
differences in procedures. KC-135s are subject to considerable dry and 
wet trimming and high powered ground engine running during practice alerts. 


In addition, many of the malfunctions experienced on the 707 have probably been 
attributed to normal wear and tear and are not reported after the warranty runs 
out. It is noteworthy that nearly all of the structural malfunctions on the 
KC-135 are of a nuisance type which are principally repaired during postflight 
and periodic inspections. Similarly such miner malfunctions on the 707 are 

not usually corrected on the flight line, and since they do not usually affect 
flight scheduling or flight safety are not brought to the attention of the 
Field Service Engineers and we do not hear of then. 


Service experience of about 330,000 fleet hours on the KC-135 has shown that its 
basic structure, apart’ fran the main landing gear support structure, has been 
relatively free from major trouble. Initial problems, such as the cracking of 
splice plates, aft body skin and tailcone, led to design changes or modifi- 
cations early in the program, and were eliminated before serious hazard or 
maintenance man-hour expenditure developed. Miner nuisance malfunctions, which 
accountfer a good deal of the total maintenance man-hour expenditure, have 
been generally attributed to engine vibration, noise, and jet buffeting. The 
latter may be the most important contributor to structural malfunction in the 
jet wake as high speed films taken during the sonic fatigue test showed heavy 
racking and buffeting of the inboard ailerons. A decline in the reported 
honeycomb malfunctions which has been evident for some time is considered to be 
due to the introduction of nonperforated honeycomb. 
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Analysis of the 707 service experience (reference d) indicated a marked simi- 
larity in honeycomb malfunctions. Honeycomb sandwich construction, particularly 
the nohperforated type, has demonstrated good sonic fatigue resistance on the 
707, on which some control surfaces are known to have exceeded 5,000 hours 
without malfunction. This is. because of its good characteristics for dissipation 
of sonic energy and resistance to vibration »since it gives a structure with 
higher natural frequencies than conventional structure (reference h). It is 
therefore less susceptible to damage in the frequency range of the 150 to 600 cps 
duo-octave band, in which jet. engines have e definite tendency to eoneentzere 
more power (reference g), 


It should be noted that the effect of various modifications on the malfunction 
frequency is not separately reflected in the table and figures presented. 


2 
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attachment to give more positive screw retention and seems to have 
solved the problem. The number of reported loose or sheared fasteners 
(8%) is not considered excessive as they occurred mainly in the balance 
panels. AFM 66-1 data reveal that loose bolts, nuts and screws are 

one of the most prevalent malfunctions being experienced in the KC-135. 


C. Distribution of Malfunctions as Related to Sound Pressure Level 


Eight different malfunction types have been assigned symbols for identifi- 
cation as shown in the summary table.* Each primary structural malfunction 
has been indicated by the assigned symbol at its approximate location on 
Figures 1, 2 and 3 (page 12 and on) which respectively are diagrams of the 
KC-135 left wing, left stabilizer and vertical fin. 


In @ more detailed analysis, which is not included for brevity, the mal- | 
functions on the left and right wing and stabilizers were separately plotted, |; 
but no significant difference was detected. About 95% of the surface 
malfunctias (skin cracks, delaminations and loose skin fasteners) occurred 

on the lower surface. Malfunctions on both left and right wings and 
horizontal stabilizers are shown on the left hand camponents on Figures 1 | 
| and 2, and no distinction is made between malfunctions occurring on the 

upper or lower surface; nor are those occurring on interior parts 
distinguished in any way. 


Figures 4, 5 and 6 (pagel5 and on) show 25 by 25 inch matrices within the 
outlines of the wing, horizontal stabilizer and vertical fin, respectively, 
on which the number of malfunctions occurring in each unit area have been 
shown. Lines of constant sound pressure level, measured on a static KC-135 
at full wet power, are shown on an isometric sketch of the KC-135 on 
Figure 7 (page 18) and have been superimposed on the matrices. 


Figure 4 indicates that structural defects on the wing are heavily concentrated 
in areas behind the engines where control surfaces are subject to high jet 
engine noise levels and jet gas buffeting; frequency of occurrence increasing 
with noise intensity toward the trailing edge. Figures 8 and 9 (pp. 19 and 20) 

bi | show lines of constant sownd*pressure level at full wet and dry power, 

| respectively, on the wing lower surface and the relative location of the 

| various control surfaces. These figures show that the wing control surfaces 

| , , experience approximately a 5 db higher sound pressure level than contigous 

| wing structure at full dry or wet and presumably at all power settings. They 
also show that aileron tabs are always. exposed to the highest sound pressure 
levels and are by far the most troublesome components of their erucuine type. 


Figures 5 and 6 indicate a fairly constant sound pressure level for @ given 
! | power setting on all of the empennage and further that structural defects 
| . are predominant on the tabs and trailing edges. These components. on both 
| Meee empennage and wing are of necessity of light construction , which epparently 
does not give waificient resistance to fatigue. 
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Date: March 14, 1961. 
Model: KC-135 

To: A. C. Larsen 

7 Je A. Wallen 
ce! See Page Nine 
Subject: KC-135 Structural Malfunctions and Their Relation to 
Engine Noise, Vibration and Jet Buffet. 
References: See Page Ten 
SUMMARY 


During nearly four years and 330 000 } hours flown by 430 KC-135 aircraft, major 
structural malfunctions (neglecting the 5 Santis gear and its support structure) 
have been few. They were: 


1. cking of lower wing to center section splice plates occasioned by rework 
ae fit up stresses from distortion during heat treatment. The change fran — 


four to nine splice plates has so far been entirely effective. 


2. Cracking of the aft body skin found during the structure endurance test at 
full wet power, which was overcome by installing two inch wide external 
circumferential tear stopping and stabilizing bands. 


3. Cracking of the forward boost pump support forging has been attributed to 


stress corrosion caused by residual stresses in the forging, and water 
acting on machined areas of the forging where the top coating was inadequate. 
All cracks have occurred at the ‘forward pump position where more water 

tends to collect. No cracks have occurred on airplane 362 or later, on 
which the eupport forging has been given a sealant top ccat. 


h. ‘wo cases of fatigue cracking of the lower wing skin inboard of number 
three nacelle which are still under investigation. 


The remaining structural malfunctions, while they have been many and man-hour 
consuming, have been principally of a nuisance type. They were: 


| 1. Honeycontb delaminations caused principally by water freezing inside 


» perforated core honeycomb, and which have been very much reduced vi the 
introduction of nonperforated honeycomb. 


2. Control surface hinge wear and cracking, which it is hoped will be evercoms 
; y the installation of teflon-lined spherical bearings. 


BOEING AIRPLANE COMPANY — TRANSPORT DIVISION 


ENGINEERING SERVICE ANALYSIS RELIABILITY UNIT 


FIGURE 6 - DISPOSITION OF PRIMARY MALFUNCTIONS IN RELATION TO SOUND PRESSURE LEVELS 
ON KC-135 FIN AND RUDDER 


| _ FIGURE 5 - DISPOSITION OF PRIMARY MALFUNCTIONS IN RELATION TO SOUND PRESSURE LEVELS 
| : ON KC-135 L & R HORIZONTAL STABILIZER AND ELEVATOR 


SUPERIMPOSED CURVES ARE SOUND PRESSURE LEVEL CONTOURS 
AT FULL WET POWER ON THE KC-135 LOWER WING SURFACE. 


. €o | SOMBER OF PRIMARY STRUCTURAL MALFUNCTIONS 
UNIT AREA = 25 BY 25 INCHES 
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FIGURE 4 - DISPOSITION OF PRIMARY MALFUNCTIONS IN RELATION TO SOUND PRESSURE LEVELS 
: ON KC-135 L & R WING AND CONTROL SURFACES 
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FIGURE 3 - PRIMARY MALFUNCTIONS OF KC-135 FIN AND RUDDER STRUCTURE 
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Control push rod bearing wear, loose rivets and bending have caused con- 
siderable trouble. The only remedial action has been to increase the | 


rivet size. 


Cracking of skin, ribs and stiffeners has. occurred predominantly in the 
Wing trailing edge and balance bays. About 300 skin cracks reported in 
the wing leading edge of 50 airplanes were attributed to overdriven rivets. 


Cracking of component ite brackets and clamps has been widespread and 
48 considered to be primart due. to engine vibratim transmitted by the 


structure. 


Loosendn of nuts, bolts and screws has been one. of the most aceEseny 
occurring sesh cmaicen at on. the KC-135. | 


CONCLUSIONS 


Nuisance structural malfunctions have shown a heavy predominance in control 
surfaces and their supports which are subject to high sound pressure levels 


and jet buffet (see Figure 4). Reported structural malfunctians.on the 707 ’ 


are generally less frequent than on the KC-135 and show more dispersion. This 
is attributed to the relatively greater influence of normal wear and tear in 
the: less severe sonic environment of the 707. 


RECOMMENDATIONS 


_ It 4s recommended that in. future designs the major problem of jet buffet and © 
‘gonic damage should be avoided by mounting the engines so that the jet efflux 
and the highest SPL's are behind most of the airplane and particularly aft of 
the control surfaces. The 727 engine mounting seems to approach the ideal in 


ye 


5, 


6. 


a 


this: Fespect. | If. other considerations prohibit this it is recommended that: 


a” 


. Detail design of senived surfaces and aft fuselage take account of exposure 
‘to jet blast and engine noise. Nonperforated honeycomb has given satisfactory 
” 6erviee on ae. 787 and is considered to have Good sonic sigicacel resistance. - 


. Destens: of Contre! surface structure be evaluated for sonic dase, resist- 
= anceiby . full. ‘scale’ tests. Pass 


‘Research into the, mechanism of. sonte fatigue be Antensified, 


Laminated construction with viscoelastic takes saves be evaluated for its 
sonic energy eeeiaeienen and resistance to vibration damage. 


Methods of. ‘ereventing’ engine’ vibration fran passing ‘Ante the et rplane 
structure should ‘be. investigated. 


The design: of conpénent’ mounting erackets ‘and: -elamps in jet aireraft be 


further. steadied. for impreved vibrational load resistance. 


The ‘adequacy of nitt and delt locking and tube — locking in jet aire 
craft ‘pe: improved. 
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ANALYSIS 


Basic airframe and flight controls malfunctions of a structural or a mechanical 
nature can be classified as: 


1. Primary structural malfunctions, which are considered within the responsi- 
bility of the manufacturer and may be of a design, ey control or 
manufacturing nature. 


2. Secondary structural malfunctions, which are those that occurred as a. 
result of related component failure, installation or maintenance error, 
or foreign object damage. 


This analysis covers the primary structural malfunctions reported on the KC-135 
wing, rear fuselage and empennage prior to January 1, 1961, which involves about 
330,000 flight hours. Secondary malfunctions and malfunctions of the forward 
and center fuselage, and the landing gear and its support structure are not 
included. The landing gear malfunctions are adequately covered by reference (b) 
and such structural malfunctions as occur in the center and forward fuselage 
appear to be of a random nature and not primarily related to sonic eee 


A. Major Structural. Malfunctions 


These malfunctions either compromised:safety of flight or required extensive 
maintenamce. The first three are not considered to be related to sonic 
damage. 


1. Lower Wing to Center Section Splice Plate Cracking 


. The splice at BBL 70.5 was originally a four plate configuration. | 
Distortion during processing made it almost impossible to obtain the 
desired contour in these long, relatively thin, high heat treat steel 
plates. In consequence, rework and fit up stresses sometimes caused 
cracking at the bend radius. Sixteen cracked splice plates of this 
configuration have been reported, the Iast in September 1960. A change 
to eight or nine smaller plates (PRR 4357-5) alleviated manufacturing 

: and assembly difficulties and was effective in airplane 134 and on. 

No failures have been reported in the modified splice plates, but 

B06 1C-135(K)A~6 still calls for inspection at hourly postflight. 


2. Lower Wing Skin Cracking 


Two almost identical cracks have been reported in the lower wins skin, 
one in AF 58-040 at 655 flight hours (June 1960) and one in AF 57-1450 
at 1159 flight hours (February 1961). The cracks were about thirteen 
inches long in a chordwise direction at approximately Wing Station 392, 
just inboard of the. number three nacelle. Cyclic loading caused the 
crack in AF 58-040, which is shown on Attachment I. It started at a 
‘rivet hole and progressed fore and aft stopping at rivets through the 
front spar, and stringer 15 respectively, First indications are that 
these were fatigue cracks caused by a stress concentration at the end 
rivet attaching the skin to the inboard dry bay doubler. A fleet wide 
inspection to examine affected rivet holes by means of a nereecer 
or ether method is under nearest 
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3. Cracking of the Forward Boost Pump Support Forging 


Thirty-three cases have been reported which account for four per cent 
of the Category 3 fuel tank leaks. These cracks have been attributed 
to stress corrosion caused by residual stresses in the forging, and 
water acting on machined areas of the forging where the top coating 

was inadequate. All cracks have occurred at the forward pump position 
where more water tends to collect. No cracks have occurred on airplane 
362 or later, on which the support forging has been given a sealant top 
coat. On airplane 364 and on, forging surfaces are also shot peened. 


4, Aft Body Skin Cracking 


The five hour sonic fatigue test at full wet power showed the 
susceptibility of the aft body skin to noise damage and skin cracks 
in the aft body were experienced early in service. To improve the 
resistance to sonic fatigue, two inch wide circumferential straps were 
installed on the outside aft body between Station 1150 and 1370 

(T.0. 778). These straps, which act as tear stoppers and stabilizers, 
provide fail-safe structure and have eliminated this type of skin 
cracking. 7 


5. Tailcone Cracking 


Extensive craeking of the tailcone magnesium skin was experienced early 
in the KC-135 program. Redesigned tailcones of fiberglas constructim 
were installed on airplanes 216 and on by PRR 4372-1, and further 
modification, of the tail light bracket and its supporting skin was later 
necessary because of cracking (PRR 4671-1). Limited information from 
Field Service and AFM 66-1 reporting indicate that the introductim of 
fiberglass cones,yand repair of old configuration metal cones in accor- 
dance with PRR i370 instructions shave virtually eliminated the basic 
problem ; 


B. Nuisance Malfunctims 


These malfunctions are not considered individually, but are analyzed in 
terms of their type, frequency of occurrence and location. The reported 
structural malfunctions are summarized by component and type in the table 
given on page 11. It is emphasized that these represent reported mal- 
functions only; what proportion they constitute of malfunctions which have 
actually occurred is not known. The malfunctions of left and right 
components have not been separated for this summary as no difference in. 
frequency of occurrence could be discerned. Malfunetions fall into six 
types as follows: 


1. Honeycomb Delamination 


This consists of skin separating from the cere at the bend line. It 
is caused by defective bonding and/or water accumilating and freezing 
in the cells. It occurs almost entirely in perforated cores and only 
4f skin cracks or defective edge seals are present. A detailed analysis 


26 


36 
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of honeycomb malfunctions including delaminations on the KC-135 and 
707 is contained in references (a) and (e) respectively. The effect 
of sonic vibration on honeycomb delamination is evident although the 
magnitude of its contribution cannot be clearly established. 


Honeycomb delaminations represent 14% of the total malfunctions but 

have shown a steady decline in frequency of occurrence with the 
progressive introduction of nonperforated honeycomb. A good number 

of the delaminations were reported as the result of a special inspection 
(T.0. 703) particularly those on rudder and elevator tabs. Delaminations 
caused by water accumulating and freezing were virtually eliminated by 
the introduction of nonperforated cores in the machined edge panels on 
the trailing edges and tabs. This change was effective in production 

on airplane 235 and on for most tabs and trailing edges. Perforated 
honeycomb in these parts on earlier airplanes is being eliminated from 
the KC-135 fleet through attrition. It. should be noted that crushed 
edge honeycomb panels still have perforated cores. However, crushed 
edge panels are not as susceptible to delaminations as machined edge 
panels because of better sealing. 


Control Surface Hinge Wear and Cracking 


The Tehle, plishows that caomtrol surface hinges are the most troublesome 
item of the structure in that they experienced one third of the total 
structural malfunctions. Malfunctions of control surface hinges consist 
of excessive bearing wear, loose or sheared hinge and hinge retainer 
bolts, and loose or cracked fittings. Inboard aileron tab hinge mal- 
functions, which are characteristic of hinge problems are depicted in 
Attachment II. Teflon-lined spherical bearings for the three inboard 
aileron tab hinges and improved bolt torquing have been introduced to 
alleviate these troubles. These spherical bearings distribute the 


load over a larger area which makes them superior to the ball or 


roller bearings in applications where there is constant vibrational 
pounding and relatively little rotation. The teflon lining also 
eliminates the necessity for lubrication. - 4 


Sonic vibration, aggravated by jet exhaust buffet, seems to be the 


underlying cause of these malfunctions and also of worn piano hinge. 


lobes and pin retainers which allow the hinge pin to slide out and plerce 
the adjoining honeycomb panels. Outboard aileron hinge pin retention 
was completely revised by PRR 472 and the aluminum hinge pin retainers 
on the other tabs were changed to steel. 


Control Push Rod Wear and Bending © = 


Worn bearings, loose rivets and loose or bent rod ends are the more. 
recurrent problems on control rods and account for 12% of the total 
reported malfunctions. Actual seizure of eye end bearings and one 
case of complete rod fracture have been reported. 


Coordination Sheet 61-5 
Page Six 


The two rivets attaching each rod end to the tube have had a long 
history of becoming loose and two cases of tube cracking around these 
rivets have been reported. PRR 4659 increased the diameter of these 
rivets fran 5/32 to 3/16 and is effective on airplane 280 and on. 
Adjustable rod ends have bent at the thread run out which indicates 
that a weakness exists. Rolled threads and a generous radius at the 
change in cross section should be considered to assure good fatigue 
life for this component whose failure may affect flight safety. 


4h. Cracking of Skin, Ribs and Stiffeners 


Cracked struetural components such as skins, ribs and stiffeners 
represent about 25% of the 850 structural malfunctions reported. Skin 
and beam cracks in the wing trailing edge and cracks in the ribs of 

the balance bays and control surfaces are the most prevalent mal-~ 
functions of this type. In addition, approximately three hundred wing . 
leading edge skin cracks have been found on about fifty airplanes during 
@ special inspection of the whole fleet. These cracks mostly about — 
3/8 inch long emanated from rivet holes in a spanwise direction, and 
were attributed to overdriving the rivets during production. Once: 

the prestress is relieved, further crack extension is not expected 

and stop drilling of cracks up to 3/4 inch long is permitted. The | 
problem of leading edge skin cracking is further discussed in 

Attachment III. 


5. Cracking of Brackets and Clamps» 


The relatively few malfunctions of brackets reported represent About 
6% of the total structural malfunetions. They have mainly occurred on 
@ brace that is located just above the aft hinge bracket of the out- 
‘board landing gear door assembly. Also, the bracket that extends from 
‘the aft rib at WBL 129.62 to support the lower wing trailing edge has 
frequently cracked. Both these brackets have been redesigned. 


.It should be noted that according to AFM 66-1 cracking of hydraulic 
tubing and component clamps and mounting brackets have been widespread. 
_ Component attachment brackets in most other systems have been similarly 
affected though to a lesser extent. The latter are consi@ered to be 
caused primarily by engine vibrations transmitted by the structure.. 
In the case of the hydraulic systems, ‘Preesure Fluctuations are major 
contributors to such failures. 3 : 


6. Sheared or Loose Fasteners 


Sheared or loose fasteners occur very frequently, but are usually only 
reported by Field Serviee Engineers if they affect airplane safety or 
during special surveys. An example of the former is the backing out of | 
the nose retention screws of the inboard aileron tab fram their helicoil 
inserts. This has caused tab jamming, and is attributed to excessive 
vibration as described in Attachment IV. 1.0. 915 calls for the appli- 
cation of resin cement to the threads of the aileron tab nose weight 


a FIELD SERVICE REPORT 3=—«s_ p< 


Attn: Seattle Div. Transport Div. P. A. Division Wichita Div. 
[] W. S. Supt. Sect. Lal Eng. Serv. Sect. [7] Field Service [| Eng. Serv. Sect. 
ues PAS AYR BOTTLE CONTROL VALVE [ unciassinie La 
pes CLASSIFIED [J 


[ pevenemcn: Boeing Ltr Ge727lelet2560 ded 15 June 1960 


Se he ee etieiite ot $e enttpeetens ot on 


The writer checked work orders and aupply records and talked with the 

shop people whe are responsible for this valve. ‘There are ne recerds 
reveal the particular part wunbear, vendor, ete. of the valves, Further, 
the shop superviesr 4id net Gare to exprese on opinion regarding the relative. 
nerite of the various valves, 


Ie te regretted that the writer canact supply the requested information, 
but neither fect ner educated opinion regarding the subject is availabic. 


peek yy 2 . 
KCel35 Representative 


mE Xe5 


REPORT NO. G03 AFB 9O2069F ate 27 June 1960 
sanoN_—@abonsthewsan APB LocaTion Runa Hay Ohlshonn 


SUBJECT MODEL_Ge$35 -_ 
prences_A® Msted eyciosunes team 


FSR FSR = FSR —sSOFSR 


(27 FL 


August 26, 1960 


6-7171-1-13217 
To: All Meld Service Engineers - Investigation 
Subject: FAS Air Bottle Control Valve - KC-135 


Reference: ts Letter 6-7171-1-12560, June 15, 1960 
(bo) Letter 6-7171-1-12840, August 3, 1960 


Reference (a) letter requested an investigation of the Part 
Nunber 33813-8A (Bendix) versus the Part Number 840 891 
(Kidde) and the Part Number 38E13-3A (Bendix) subject valves. 
The Part Number 36E-13-8A is installed in production on 
sirplanes 59-1443 and on and is also supplied through spares. 


Reference (b) summarized the results of the investigation which 


' was inconclusive. 


At the last weapon system phasing meeting, August 11, 1960, BAC 
was committed to further evaluation of the Part Number 38E13-8A 
(Bendix) valve. You are therefore requested to monitor the 
performance of these valves until further notice and report 
failure data i.e. part number and reason (if known) to this 
office. The difficulties of obtaining this type of information 
are fully realized and your efforts in obtaining this type of 


data will be appreciated. 


. R. Seibel 


| , t- ; 
rs File: 0106-01 
\ O40701 


S 


cc: W. B. Dalrymple 
W. B. Kuse 
H. D. Cameron 
C. A. Carlson 


 *JCH/frs 


P4-2o > 


June 13, 1560 

e071 710k 2559 
Tos tie de Groseclose - ‘klahoma lity V\ \ \ 
subjects PAS Ady vottle Control valve, (C135 st 


Reference 3 ToGo Wel35(K del, Figure he22, item 25 


Yroject hag requected the following information on tu fir cottle 
Control Valves, part mmb re 36:13eta (sendix) Federal Steck ‘umber 
2995076620065. 3113034 (Bendix) Federal itock ‘umber Lf1L-1650° 
51281530, and L091 (Kidde) ‘ederal <tock Numer 169005110526; 
returned to depot for overhaul? 


(1) quantity of each valve returned for overhaul. 
(2) teason Lor return of each valve. 


After acquirir; above information pleare maply @5 soon eS poesible 
but no later ther 27 June 1960. 


Me Mba 


4 Re. -elbelL 
File 010701 
WCS/njh 
oct We Be Dalrymple le 
We tke Kuse 


H, D. Cameron 


FIELD SERVICE REPORT ‘i 


SUMMARY |_| 
TO: BOEING AIRPLANE COMPANY H Lt 
Attn: Seattle Div. Transport Div. P. A. Division Wichita Div. 
[] W. S. Supt. Sect. kK | Eng. ee Sect. [] Field Service iL ota Eng. Serv. Sect. 
sueircl! PAS Air Bottle Control Valve, KC-135 unciassirieo Ld 
e | 7” “ ciassiFien [|_| 
Ref: 6-£7171-1-125650 dated June 15, 1960 
ROUTING: Reference requested information on failures of the subject, 
Failures of the subject: are not recorded by part number, It 
could be assumed, nowever, that almost all of the failures 
at this activity are of the old type valves, The following 
is a list of the work orders on the subject for the last six 
aes It is the only invormation available, 
| LL C) 7 
Note: Wo comment after tne airplane number means 
that the valve was replaced, 
Date — A/P Renarks 
ee ere! 4 Dec 3658 Tightened relief valve 
11 Dec INEKS | 
20 Dec 14.56 
28 Dec  §=084 
29 Dec Obl Replaced seals 
6 Jan lbhe 
12 Jan 159 
15 Jan i162 
19 Jan 1179 Replaced pfase , 
20 Jan ih6y Adjusted "T" handle 
20 Jan 14.77 Adjusted "T" handle 
22 Jan  1h62 Adjusted "Tt" handle 
28 Jan 1U79 
2 Feb Il1bhe Adjusted "T" handle 
3 Feb 185 
lL Feb Lh7uy Adjusted "T" handle 
1O March 118 . Qichtened relief valve 
15 March o8l 
: 19 March 1483 
laa 2 Mareh 1b5 
SUBJECT FILE 23 March 126 Replaced seals and packing 
25 March 1453 , | 
FILE NO. 13 April o8h Adjusted relief valve 
| 26 April 1h18 
28 April W71 
6 May 3658 
le liay L471 pre, ae Sn OS ae Cee a 
20 May 1473 Bites ie ial 
NAME___ Robert Brian oo. REPORT NO. AAFB=96-276F DATE__22 June GO. 
STATION. “ttus APB,  LOCATIONg OKLAHOMA 
susect__FAS Air Bottle Control Valve co MODEL. KO“ 135 
oe ne ee ee eee Ee |S SY |) eae ea eee ee ee eee ee ae eee Ne ma ee See eee rae eH 


_-— FSR-—s«éFSR~—=s«*FSR~—Ss«*SR”~—Ss«*SR”~SCs*dSR~SsdFSRC 
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SUPPLEMENTARY SHEET 


Date AP Remarks 


ry) Wn 4 T} & * ) 
eu May 4 Tightened B nut 
2 June Ly 


le June 
13 June 
li June 


Replaced fare 


2 aa — fe Saled 


; 
i - yA + od 
a ” €" A Liz yee 


3 orm hiobert Brian 


oo 


is g 5 AL t _ se? ) FP q oe 
REPORT__**2>+ +2" UMC Ce 
> ) -~ 
SHT._.  OF_ 


FSR FSR FSR FSR FSR FSR FSR 


1ST STAGE TURBINE 
LOW PRESSURE 
ok _ COMPRESSOR (Ni) COMBUSTION 
INLET COMPRESSOR | CHAMBER 
DUCT AIR INLET HIGH PRESSURE 7 
COMPRESSOR (No) 


2ND AND 3RD 
STAGE TURBINES 


TAIL PIPE 


KINO SASOdUNd ONINIVEL YOs © 


707-121 | ENGINE INTERNAL ARRANGEMENT 


SEATTLE DIVISION 
ENGINEERING 


L] SERVICE SECTION 


SUBJECT: 


FAS Air Bgdtle Control Valve 


Reference: 6-7171-1~12560, dated 15 June 1960 


ROUTING: 


1. 


| orice 
ae } BASE FILE 


PILOTLESS AIRCRAFT 
Lo Div. FIELD 


information requested by reference letter, fhllows: 


le 


FIELD SERVICE REPORT 
BOEING AIRPLANE COMPANY 


WICHITA DIVISION 
ENGINEERING 
SERVICE SECTION 


= ee eS 


7 RT DIVISION 
EERING 
E SECTION 


LJ OPERATIONS DEPT. 


———— aa ee e+ 


UNCLASSIFIED a 


There have been 5 of the subject valves replaced and routed 
through the pneumatic shop since 1 January 1960. Perhaps 

there have been other valves replaced during TBY operations and 
maybe several on the line that did not go through the FM shop. 
All 5 recorde d failures were Kidde, P/N 840891. 


The two most frequent reasons for failure are the relief valve leaks 
and the gauge is inoperative. 


There are only two of the Bendix 38£13~8A valves presently in 
service here and not enough available service experience to 
compare the relative service merits of the different valve 
configuzations. The ~8A valves have been on the aircraft only 


about two months. i it 


fe 54 


R.S. Needy 
SERVICE 
sEPT. 
SUBJECT FILE 
* ka 
7 
° 7 a4 
Cn at ciethinhneien File: ; O40701 DEAE OEE LE OIE SOE FADE iene id HES OER, | ED AEE IPN EGGS SES EI PEI ELSES E EEE IES LIE SLC TERE EI OLE EEE EIT RTE eae een Gaae Sen oe ee eas Bae ets cage 
Name: =... KeoSe Needy 7 REPORT NO.___ RAFB-72-98 - _ pate _ 22% June 60 © 
STATION. Ramey AFB aN Puerto Reco 
SUBJECT... .. . FAS*Air Bottle Control Valve 6. ssn —( ssi‘ et MODE L_ KOR 
REFERENCES _ Noted Above =|’ a oe __ENCLOSURES 


ee 


12° 4264-R3 


FSR FSR FSR FSR FSR FSR 


A BDIS Ps, 


MAINTENANCE MANUAL 


CHAPTER 10 
PARKING AND MOORING 


TABLE OF CONTENTS 


Subject : Subject No. 
PARKING e 8 i ) r) 0 C) © ® ° ° e ° © ® e ° cy e cy C © ° cy o e ° ° ° 6 10-l-1 
May 20/57 CONTENTS 10 
~ D6-1198 Page 1 


ee, FIELD SERVICE REPORT 
BOEING AIRPLANE COMPANY 


TO: SEATTLE CAVISION PILOTLESS AIRCRAFT WICHITA DIVISION 
F ENGINEERING 
LJ SERVICE SECTION 


SUBJECT: | CLASSIFIED [] 
FAS Air Bottle Control Valve KC-135. 


| TRANQG@ORT DIVISION 
DIV: FIELD ENGINEERING | ENGINEERING 
OPERATIONS DEPT. ia SERVICE SECTION | [x SERVICE SECTION 


ROUTING: submitted: 
records are not necessarily correct, as such, they indicate 
(7) seven P/N 84,0891 valves and (1) one 36E13-8A valve consumed at / 
MS BAFB. This record and opinion of flight line persomel indicate if 
the improved valve is relatively trouble free compared to the earlier 
model Walter Kidde valve. 


vith reference to 6-11'71-12560 6/15/60 § and TWX 12863 the following is ne iL | 


forty 
John H. Pritt 
Field Service Engineer 
be} fa 
AY is { 7 
>. ft) 
SERVICE 
~ DEPT. 
SUBJECT FILE | 
0607 | 
- | 
| 
PILE i%) LR Sf | 
AWC J 28 | 
e 
NAMe__John Ho Pritt = == SREPORT NO. BAFB 913ARS~116F | DATE 22 July 1960 _ | 
STATION. Barksdale AFB CCCi‘“‘‘CLOCATION Shreveport, Louisiana — - = | 
‘suBsect___FAS Air Bottle Control Valve, KC#135. Me KC 35 
a a ls fae el ENCLOSURES | ; 


—* " t } * 

}; r- "a ¢ ¥ te 

rt g~s 4 Z ; 

LT — 2 hast 4 
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BAC 1264-R3 


i FIELD SERVICE REPORT 


TO: BOEING AIRPLANE COMPANY SUMMARY [| 


tn: Seattle Div. Transport Div. . P. A, Division | Wichita Div. 
><] W. S. Supt. Sect. [1 E [ | 2 
pt. Se ng. Serv. Sect. Field Service {| Eng. Serv. Sect. 


SUBJECT: FAS Bottle Control Valve x 
UNCLASSIFIED | 
a | ~s CLASSIFIED { | 
ROUTING; There are no records at this base that have the information 
correlating subject P/N's and failure data as desired in 


ORIGINAL | - reference (a). 


A survey of the fleet here indicates that 75% of the valves 
installed now are the Kiddie valve P/N 840891 and 25% are 
the Bendix 38E 13-8A valve. 


Hearsay information indicates that there were several 
failures last winter mostly on the Bendix valve (believed to 
be the -3A type). Usual cause for failure was forcing of 
"Tt handle when frozen and resulted in leakage. 

BASE FILE Spares that are received for replacements have been mostly 

| | Kiddie valves. 


© Of 


Craig E. McCreary 
Field Service Engineer 


FIELD 
SERVICE 
SUBJECT FILE 


FILE NO. 


mf he Sef Ae 
040701 f O46? Os 
CEM: jtm ile ar Ae, og 
«Craig E. McCreary = ——sEPORT NO... FAFB~92-125F pyre 22 July 1960 
aE _Fairchild 4 AFB an LOCATION. ___ Spokane, — Washington . 
SUBJECT FAS Bottle Control Valve ee ee MODEL KC-135 


REFERENCES__(a) 67171-1-12560 dtd 15 June -1960_encrosures__None _ ~— = 


a ee + -+ moms + ee 


ee ERE? Ge o> — eee peee eee eee ni, On 
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FIELD SERVICE REPORT 


| SUMMARY [| 
TO: BOEING AIRPLANE COMPANY NY 
/ won H a 
Attn: Seattle Div. Transport Div. P. A. Division ra“ Wichita Div. 
me W. S. Supt. Sect. [x Eng. sa Sect. [J Field Service a {| Eng: Seriesett: 
SUBJECT: FAS Air Bottle Control Valve unciassirien (| 
ie aan CLASSIFIED L_| 


Reference: (a) 6=-7171-1-12560, dated June 15, 1960 
(b) 12863 (TWX), received July 21, 1960 


ROUTING: 


ORIGINAL Maintenance personnel have been questioned concerning the reli- 
ability of the subject FAS air bottle control valves. The con- 
sensus of opinion is that the valves are considered to be not 
unreliable in service and that the rate of rejections does not 
cause concern. 


Failures recollected mainly centered upon air leakage; only one 
instance of failure to operate was remembered. The valve types 
were not recorded. 


OFFICE The following information on valve consumption has been obtained 
BASE FILE from Base Supply: 


84.0891 Kidde (4890-1650-511-5286) — 8 issued 
38E13-3A Bendix (2995-633-2239) - 2 issued 
38E13-8A Bendix (1650-512-1530) - O issued 


Supply records cover the past six month period only. 
No record of failure receipts by type could be obtained, 


FIELD 
SERVICE 


SUBJECT FILE 

FILE NO. — 
04.0701 : 
NAME___ «hate Sanders .—=—rs—s—istéi(‘j} REPORT NO. 5. SJAFB-911- ~139F a paTE 21. ae fie 1960 
STATION. S@ymour Johnson AFB ssi LOCATION... Goldsboro, North Carolina 
suBJECT____ FAS Air Bottle Control Valve sue MODEL KC oe satioee 
rerereENceS Noted _ENCLOSURES _. None _ le 


» 
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FIELD SERVICE REPORT aD 
-. BOEING AIRPLANE COMPANY ae we 


{ , f . 
Te ea IRL RE Su Rl p eR TONE eee eae ER NE TEN ee 
TO: “SEATTLE. DIVI SION. PILOTLESS AIRCRAFT WICHITA DIVISION TRANSPORT DIVISION 
ENGINEERING i DIV. FIELD oo ENGINEERING , ENGINEERING 
Cl SERVICE SECTION u OPERATIONS DEPT. LJ SERVICE SECTION x SERVICE SECTION 
SUBJECT: CLASSIFIED | | UNCLASSIFIED x | 
FAS Air Bottle Control Valves 


- - Lt 


Refs: Ltr. 6~-7171~8~-12560 dated 6—-15~—60 | 
ROUTING: . p+ 


It has been impossible to monitor the types and number : 
of subject valve failures according to part number, How~ 

ever, the main failures have been with improperly indicating 

and/or loose gages and with valves relieving the air 

bottle down from 3000 psi. The gage has been the most 

frequent discrepancy.» The only information regarding 

service life is that the new type gage appears to be more 


reliable. 

SERVICE | 

DEPT. 
SUBJECT FILE A Yn Sf ta 
940701 D. M. Shake | 

' 

NAME... ———OS dD Mw Shake REPORT NO. WRAFB~68ARS-90F = DATE___ 6-97-60 
station... Walker AFB _ _tocaTion._.._ Roswell, NeMo 
suBJEcT.___FAS Air Bottle Conpro) 1 Valves oe KCRNBS 
REFERENCES Neted Above ss "ENCLOSURES —_ 
FSR. OFSR)SOFSR”)=«OFSR”SdFSR~=SOFSR~—COFSSR 


6-7000 


(P) 


; Se. oy ; e a RE = wa tft hy 
- MY. FIELD SERVICE REPORT y, : hn 
. BOEING AIRPLANE COMPANY ‘ . SL. 
TO: ENGINEERING SERVICE DEPARTMENT LL : 
SEATTLE wichita [_] } A | 
SUBJECT: FAS Air Bottie Control Valve — | L cLassiFied [~] UNCLASSIFIED [XX] 
. | Zz | — | 
ROUTING: ie be referred to your letter 6-717I-1-12566 dated June 15, 


| The subject valves are listed under the following Federal Stock 
~ Numbers : 


Kidde, Part # S40891, Federal Stoek # 16 ~528 6 : 
x ~~ 38 EL: » Federal he Peto oO 
Bendix, Part: 4 38513 GA, Federal Stock # 1AFI-1690-633+2239 


The following {uformation is based on the sbeve listed Federal Stock 
Numbers, Since Janusry ly 196 the following quantity of the subject | 
valves * aa issued to maintain the fleet and any transient airplanes © 
(KO=13 | 


Kidde, Part: # &40891 . 17 
Bendix, Part # 36RU3-34 
Bendix, Part # 38B13— 3 


The reason for the Bg ger oes of the Kidde valves is that most 
the erewechiefs will not r and accept thther of the Bendix _ 
valves as so much difficulties sre experienced with them The naje 
ority of the difficulties consist of the valve leaking. To a mehr. 
lesser degree some trouble is also experienced with the solenoids 


This far the information may make sense, a as these valves 
are not repairable at this station they are to sent to OCAMA for 
overhauk whenever they fail, In order to determing how many of each 
of these failed since January 1, 1960 first Air Force persomel snag. 
then the writer (as he did net believe it) checked the lists of rep~ 
airable material sent out of Castle since January 1, 1960, These 
Iists show only two Kidde valves and none of either of the Bendix . 
valves. Bven if one assumes that some of the valves withdrew from 
supply were taken on TOY ware thie as spares and veges ont while the 
airplane was away from Cas t cannot explain the 19 apparently 
missing valves. The writer is not able to explain this discrepaney. 


4 


6 


Let Fwy. 


F IKE CO C4 3 Pa | 
| Lele. Bee ae Paul Ribanyt 


REPORT NO. if 
LOCATIO 


SWEET SE: 15.1960 ——-ENCLOSUR 
ue FSR FSR FSR FSR OFS 
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FIELD SERVICE REPORT — PTT) 
BOEING AIRPLANE COMPANY ‘ 
TO: ENGINEERING SERVICE DEPARTMENT LPH 


SEATTLE wicHiTa [_] ‘Renton x ae a 
- FAS Air Bottle Ground Cart ‘Oe 


SUBJECT: . 
pi ea CLASSIFIED > [) UNCLASSIFIED rz) as 


ROUTING: 


“| ORIGINAL 


Per ref (b) and (c) the 5 enclosed photos are sent to amplify 
information in ref (a) and for r poesible use in BFSN. Note that 
‘a relief valve adjusted. to eve at 3125 psi is installed on 
manifold, This particular vlave cracks at 3125 and reseats 
. °° at 3000. The four 3/8 inch T'S on the manifold were used as 
two 1/4 inch crosses were not available. The two crosses would 
Pair [me Ee 20. emcees the mand fold considerably. 


ONK 


Craig McCreary 
Field Service Engineer 


DEPT. 
SUBJECT FILE 


Files O4070I 


CEM: jtm 
WE CA/E 7 O/ 
of rp Se oe - re F ip CAC wes 
“se VA Se Ee acual « 
7 Gf ee. 
F NADAE Craig E, McCreary _ REPORT NO. EAFB-92-1067 ate 6-20-60, 
* STATION. PASPCHIIG ALD ' Fairchild Spo Kane, Meshing ee. ae aie 
“<SUBIECT _..... . FAS Air B- FAS Air B ttle Ground gers KO= nr, ead 


—_- (a) FARB~92-878 dtd i251 ENCLOSURES five 
a oft) = | oe c) Meme from D.R.Seibel dtd “Ey1a7e 
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OE FIELD SERVICE REPORT teh 
4 BOEING AIRPLANE COMPANY 
TO: ENGINEERING SERVICE DEPARTMENT Ll 3 


SEATTLE oe WICHITA [~] Transport Division 
SUBJECT: PAB AIR FE CONTROL VALVE | 


CLASSIFIED (| UNCLASSIFIED [e) ix 


ROUTING: °~ Reference: Memo 6—7171<1—12560 dated 15 June 60 


A reliability survey of the subject revealed that 24 valve 

- and gage assemblies have been replaced since January. Fleet 

/,-,houre acoumulated during this time period are 5. Avail- 

“" “able records do not indicate which valve failed (Kidde 840891 
or Bendix 36£13~3A). Pneudraulic Shop personnel do recall one 
occasion where 3 of the Bendix valves were installed new and 

-pelieved at air pressures of 2500 PSI and lower, Pneudraulic 
personnel feel that the Kidde valve is more reliable than the 
. Bendix valve. However, the Bendix gage is considered more re- 
liable than the Kidde gage. Typical discrepancies against the 
valve and gage assembly are: | 


(1) Gage eticking, erratic or wpIONE - 8 oases; 
(2) Valwe leak at Handle ~ 10 cases: 
(3) Relieves early - 3 cases; 
‘(h) Leaks at gage - 1 case. 
Undersigned knows of at least two instances where fuel air 
starter: compressors were changed based on readings from im. 
breperty operating FAS air bottle gages. It is considered 
ory at this activity to check the bottle gage against 


‘ xC-1 compressor gage when servicing the bottle from a ground 
cart. 


SERVICE 
DEPT 


SUBJECT FILE . : | r 
, wie acs 7 Robert ° fucker 


Field Service Engineer 


tt te 


REPORT NO. GARBaM1R135F "are 6-2 em 60 
On eae 


____monit_KGn135 


newt. Rober’ @. Tuoker/pe — 


STATIONGR A ffies APB 4039 81 


td 
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ee “FIELD SERVICE REPORT 
BOEING AIRPLANE COMPANY 


— JO: | SEATTLE Division PILOTLESS AIRCRAFT WICHITA DIVISION 
r 4, ENGINEERING DIV. FIELD ENGINEERING 
v r , 
SERVICE SECTION OPERATIONS DEPT. LJ service section WS service SECTION 
 —— . in 


me FARA RET ON REPLY VALVE, KC-135. | classified [] —  uNcLassiriED [3x] 


TRANSPORT DIVISION 


z 


ROUTING: 


ORIGINAL 
Led > 
3 


; ra ’ 
j - fh 
; io .. 


Reference (a) letter requested a survey of the service 
record of the Bendix 38E13-8A subject valve versus the old 
types Bendix 38E15-3A and Kidde 640891. The -6A valve is 
installed on airplanes 59-1443 and on. 


a 
: Pi 
ee 4 


: This activity has no 59 airplanes. A spot check of 
several planes by the undersigned indicates that only the 
old types are installed. The -8A valve does not appear to 
be in supply channels as yet, so no comparison as to service- 
ability is available. : 


OFFICE 
> | BASE FILE 


cc: 


A check of records shows that three valves were changed 
in the past six months, PAN unknown,; one for leakage and 
two for electrical malfunction (no details available). 


The undersigned believes that in addition to the above, 
several valves have been changed by crew chiefs on the line, 
no records are kept of these changes and details are difficult 
to obtain. 


In general, the concensus is that the valves do not pre- 


ma | sent a problem and that consumption is reasonable. 
Bead | : Li. C. Huebner 
| 
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 NAMe_____ J» Christopher Huebner REPORT NO. WAFB-4050~101F pate__2# Jun 60 
RORTATION.,, .. Soaneree Soe LOCATION. Chicopee Falls, Masse 
' SUBJECT , AS Air Bottle Control Valve | ; gs . Ere 
REFERENCES._Refe {a BAe TET Pin tetee ___ ENCLOSURES _ none | ca 
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BAC 1264-R3 


2sJPPLEMENTARY SHEET 
9th 


Aircraft cn rcutine training mission. 


G2 


H /Twenty minutes after take-off the number 4 engine fire warning light came 
on. ngine was throttled back and after approximately two minutes was 
shutdewn. Fire switch was actuated but light remained on. No visible 
evidence of fire landing was accomplished without incident. 


J. Lead repaired and reinstalled. System checked satisfactorily. 


CONTRACTOR'S REPLY _ 


Reference TWX noted that the above unsatisfactory condition had been caus 
by damage inflicted during removal and installation of cowling and Mégeddd 
suggested providing a protective cover Por this detector and connecting wire. 


The existing fire detector installation provides protective covering for 

all wiring except approximately one inch at the detector attaching point. 
However, reasonable care is still required during installation and renoval 

of engine cowling to avoid damage to the fire detector and other installations. 
Subject UR is the only report to the Contractor of damage to the detector 
wiring from installation and removal or cowling. Modification to provide 
added protection is not considered warranted at this time. 


The above is considered to complete the contractor's action on this project. 
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DE RJWZDMB 46 Fike st 
yaad m2 os | 
R 2921932 CNP Sm fe | 
FM OCAMA REP OFC AFPR BOEING SEATTLE WASH . ny Bn 
Smee Te mans a, Pa Ay, Oo ‘ : - = _ 
TO RJESBA/MOAMA BROOKLEY AFB ALA - oS 
INFO RJEDSQ/AMC ASC WPAFB OHIO 5 4 ; He 
RJEDSQ/WADD WPAFB OHIO | e « OC 
RJWFNK/OCAMA TINKER AFB OKLA ( | D 
RJWXBR/CINC SAC OFFUTT AFB NEBR : 
-RJWZJM/9 3BW CASTLE AFB CALIF CE Om PLE ; 
RJWZNFOTIG USAF NORTON AFB CALIF ~ . | x 
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ACTION FOR MOAMAMONNSAc — 
/WIZSKy OCAMA/OCNC,.OCNSI & WYDPESC, 


UNCLAS FROM OCNCSQ-5-1-114- 
INFO FOR AMC ASC/LMSJ, WA 
SAC/DM4B2 AND OTIG/AFCD -2, 932/DCMe 

UBJ$ JEUR SSN 932-6 1-3, SOLAR APU, SEAL FAILURE, KC-135 ACFT. 


OUR OFFICE HAS RECEIVED AN INFORMATION COPY OF SUBJECT IM PROBLEM 
UNSATISFACTORY REPORT, WHICH WAS SUBMITTED TO YOUR ORGANIZATION 
FOR INVESTIGATION AND NECESSARY ACTION IN ACCORDANCE WITH T O 
99-35D-54, PAGE 2-5 PARA 2-36, DATED 1 APR 6G. IF RESULTS 

OF YOUR PRELIMINARY INVESTIGATION INDICATE THAT THE MALFUNCTION 


c 


WAS ATTRIBUTED TO, OR ASSOCIATED WITH, AN INSTALLATION PROBLEM, 
7 | : 


PAGE TWO RJWZDMB 46 

REQUEST THIS OFFICE BE NOTIFIED IN ORDER TO PROCURE EXHIBIT, IF 
REQUIRED, AND TAKE NECESSARY ACTION TO RESOLVE UNSATISFACTORY 
CONDITION. OCAMA REPRESENTATIVE OFFICE IS AVAILABLE TO ASSIST IN 
ANY PROBLEM AREA ENCOUNTERED 

BT 

20/2118Z JAN RJWZDMB 
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KOw135 FILE 
DISTRIBUTION 


AMC AERONAUTICAL SYSTEMS CENTER | 
UNITED STATES AIR FORCE?) | #9 'EN 
WRIGHT-PATTERSON AIR FORCE BASE. OHIO 


Fea | | 10 PH °6{ 


LiSJ-1-502/Filet B&D 7-2-3 CONTRACT ADM. 


= itract fg ~41979 » odel 135 Airplane, Gnsine Tachometer = 
(% ASST) 
> iE: jos he ain Airntlane Co. 
boeing Airplane Company hooamy: BR Mang hep. - 
-ransport Division | ar RctiGh .. 4 2.--sge 
Renton, Washington : Sey A} 4-5 
ate © my ° rer _ 4:2 ‘ oe - are Ser 
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Seattle 24, Washington 
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= Reference is mace to the eee - oe 
J vale 


de eahass letter L:SJ-9-$21 dated 20 Septexber 1960. 


ference a. letter recommends that the change from :1=—6 to 
CLINT / a vyPe vachoneter=senerator be nade effective on an either/or 

11 X2—135's from (30) AF5. 6-359 1 and on. This vlenter concurs 
in the recomnendation and approves the cuianse by miscellaneous 20 
to the wodel Sp cification DH 1544 as stat ec in parasraph 3 of the 
reference a. letter. It should te noted, however, that the ABI 
51-0732, Give7/a tachoreter=cenerator is equally suitable for the first 
29 wv—135's for spares purposes. 


J 


3. “ne reference Lb. letter authorized the change to th GHU-7/4 
tachoweter generator effective with the 493rd production Kk0=135. The 
aS 


, 


Y 

4 —— 
Original totetter also stated that the Jontractor was authorized +o reject any 

4 

v0 


‘Copies to: 


cm=7/a" s manufactured vy Glole industries on the basis that they were 
never qualified. Since that time Slobe has incorporated several minor 
inprovenjenss in their article and has incorporated 27P R=1 which stakes 
the stator to keep it from rotating. Although tke Globe unit is not 

yet on the Qualified Products vist the improvements and modifications 

are expected to provide an acceptable article. The previous instructions 
to re; ject Globe units are therefore rescinded. The vontractor may accept 
Globe GiJ-7/A's for X0-135 installation provided the units have had BOP 
“=—1 accomplisned either in production or by retrofit. 


4. . Globe GJ-7/A tachometer generators which have been modified in 


LUE Retna. accordance with uvuPen=1 can be identified by tne small hole which was 


“ 


illed in the case forward of the mmilti-pin connector for insertion of 
the ball bearing that stakes the stator. Production units also have 
marking on the packaging, voth individual and external packaging con= 
taining several units, indicating that LUD i~1 was incorporated. 


_ | A13107 


De It is exvected that Soeins will not normally receive Globe 
units for FY €1 vroduction airplanes. The units delivered will pro- 
bably be new procurement from one of the three qualified sources. 
: aowever, it is possible that production quantities may include some 
Globe units if existing supplies preclude the necessity for new pro= 


curement. Some Glove units may also be delivered as spares. 


FOR THB COLIZANDERs 
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BHAG 26GS Ad 29 ZCZCGSASS 8 ZCQQC542 


PP RJWZDMB 
DE RJEBHB 2 
P 272345Z ZEX 


FM 4242 STRATWG K I SAWYER AFB = 
INFO RJWFNK/OCAMA TINKER AFB a: 
RUWZNF /OTIG ORTON AFB _ 
RJWZDMB/AFPR BOEING SEATTLE WA H 2 
BT a 


UNCLAS FROM DCMQC % 


Sex 


_ IMMEDIATE ACTION REQUINED. SUBJEG#:SEMERGENCY UNSATISFACTORY 


REPORT. SPECIAL HANDLING QEQUJMED IN ACCORDANCE WITH SECTION 
I1,T.O. @2-35D-54. 


Le Ly 


Awe 4842SW 6Gi-1- CRITIC SAITY HAZARD. 


Be 186059 SERIAL NUMBER 


Ce. 330403-21 MANMFACTURERS PART\NO. 


y 
é : 
— rorveatg 


De AJA4 FUELYCONTROL (BENDIX) 
Es KC-1359A 59-1497 
Fe Nope 


UH 


_ PAGE TWO RJEBHB 2 \\ \ 
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G. FUEL NOTED LEAKING IN VICINITY OF THETDTER RESET AND MAX. 


3933$ “$'S$yS,& 978,&&~+ IT APPEARS THAT PISTON RING SEAL-&1 


‘OR PREFORMED PACKING -82 AND’-%4 ARE DISCREPANT ALLOWING BODY 
FUEL TO LEAK FAST INTO THE WATER RESET HOUSING -101 DISCIPING 
THROUGH VENZ HOLES IN THE HOUSING AND AROUND SCJEW ASSYS -42 
AND “43 THRU TUBES -39. TeO.e REF. 6J3-4-13-63, FIG 2-2% 

H. REMOVE AND REPLACED WITH LIKE ITEM. 

I. FLEET INSPECTION IS BEING MADE THIS DATE, YOU WILL BE ADVISED. 
J. THREES) 

“Ke RECOMMEND BETTER QUALITY CONTROL AND BENCH CHECK PROCEDURES. 
Le 355245 HOURS 

‘Me. EXHIBIT BEING HELD FOR DISPOSITION INSTRUCTION. 

‘$i. JACK E. WILLIAMSON,TSGT., USAF, AF 14333211, 2571/DI 69844. 
26/620GZ JAN RJEBHB . 
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- KAC7I8 | 4 
PP RJWFNH RJWFNK RJWZDMB RJWZNF RJEDSQ EM? 
| Le 


DE RJWBKA 16C 
~P 2722462 ZEX 


FM 4136 STRATWG MINOT AFB\NDAK TS 

TO RJWFNH/SAAMA KELLY AFB TEX fo LES 
INFO RJWZDMB/AFPR BOEING AIRNLANE COMPANY SEAPALE Wasi 
 RJEDSQ/WADD WRIGHT PATTERSON ANB OHIC 
 RJWFNK/OCAMA TINKER AFB OKLA 

“RJWZNF/USAF DIG NORTON AFB CALIF 

-RJEDSQ/AMC WRIGHT PATTERSON AFB OHIO 

| y 
UNCLAS. DCM 6158. IMMEDIATE ACTIQA REQUIRND. 
EUR SUBMITTED IAW T.O. 2@-35D-94. a oe 
“ACTION FOR$ DM4 SAC, SANSI SAMA. INFO FORs C&NSI OCAMA, OORSTE 
AFPR, B B-52/KC-135 OES, USAF/DIG DIR SAFETY/AFSCAc3, DM4 ALL AIR 


WINGS AND REFUELING WIN6S. 
Be. 4136SW-61-4 - 27/JAN 61. 


C. PUMP ASSY - FUEL TO 1C-135(K)A@6 CODE 23215 CLASS 2915. 
De PART NUMBER 222994-% 23-01 SERIAL NUMBERS PE ; 


2 
Yo D> ee Te ope Cy xi 


FORCES AND AIR DIVISIONS,/DCM AND PIP CONTROL ALL ‘BOMB WINGS, STRAT 


“Ae CRITICAL SAFETY HAZARD. ; 5 


PAGE TWO RJWBKA 16 

WSS, 21936 Tew 651G-4-52-4. 

E. PESCO PRODUCTS INC., BEDFORD, OHIO. 

Fe J57-P-59W ENGINES. KC-135A AIRCRAFT 58-291, -698 AND -12%. 

G. FIVE (5) WORN EXCESSIVELY. 25 JAN 61 TO 27 JAN 61. 

He FIVE (5) SPECIAL INSPECTION. 25 JAN 61 TO 27 JAN Gi. 

I. FIVE (5) REMOVE AND REPLACE. 25 JAN 61 TO 27 JAN 61. 

Je FIVE (5). 

Ke TWENTH (20) MANHOURS. 

Le DURING COMPLIANCE WITH T.O. 10-135(K)A-1051, DATED 23 JAN 61, 
IN THE PROCESS OF MEASURING SPLINES FOR WEAR, IT WAS EVIDENT THAT 
ALL SPLINES SHOWED SIGNS OF WEAR AND DRIVE SHAFT SPLINE, PART 
NUMBER @2-12969, TsO. 6J12-4-52-4, FIGURE 2, INDEX 28, WAS REMOVED 
FOR MEASURING. IT WAS THEN NOTED THAT EROSION HAS TAKEN PALCE ON 
THE BEARING, FRONT COVER DRIVE, PART NUMBER @2-11786, FIGURE 2-23, 
AND BEARING BODY DRIVEN GEAR, PART NUMBER @2-12278, FIGURE 2-29, 


TeOe 6J19—-4-52-4.4 THIS EROSION AREA WAS FAR BEYOND THE SPECIFIED 


LIMITS CONTAINED IN TO. 6J10-4-52-3~. OPERATING TIME OF DEFECTIVE | 
_ PUMPS IS FIVE HUNDRED AND SEVEN (587) HOURS AVERAGE. ONE (1) 
| DEFECTIVE PUMP SERIAL NUMBER PE 2470 IS BEING HELD AS UR EXHIBIT. 


PHOTOS WILL FOLLOW BY SEPARATE MAILM AFM 66-1 DATA IS NOT APPLICABLE 


PS. ee re See ee ee ee ~~ i ae 
Nae i ic a al rar ta am ri > we , ie 
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PAGE THREE RJWBKA 16 
IN THIS CASE. 

Me DUE TO THE POSSIBLITY OF SHORT SUPPLY OF PUMPS FROM SUPPLY 
SOURCES, AIRCRAFT COULD BE GROUNDED BECAUSE OF NON-COMPLIANCE WITH 
TeOe 1C-135(K)A-1051. 

Ne RECOMMEND DISPOSITION INSTRUCTIONS BE FORWARDED ON EXHIBIT PUMP 
AND IMMEDIATE ACTION BE TAKEN TO PROVIDE A FIX. 

O. KENNETH R SAMPLE, MSGT, 4136TH STRAT WING PIP CONTROL, EXT 5433 
(DUTY) PA 7-3735 (NON DUTY). 

BT | 

27/2248Z JAN RJWBKA 
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-ZCZCDMAB154 60 ZCWQAS52 
PP RJWZDMB 
DE RJWFFU 49 


P 3@2345Z ZEX 


FM COMBOMWG 11 ALTUS AFB OKLA ra CC, 
TO RJWFNK/CQMOCAMA TINKER AFB OKLA / i Hee 


INFO RJWXBRFACINSAC OFFUTT AFB NEBR 


4 
r 


RJEDSQ/AMC MCMAWRIGHT PATTERSON AFB OHIO — a= 
RJEDSQ /WADD WRIGHY, PATTERSON AFB OHIO uO HAS) | 
RJWZDMB/AFPR SEBAC SEATTLE WASH / 

RJWZNF /USAF DIGFOR SAFETY NORTOW AFB CLAIF + 7 
RJEBKF /COMAF 2 BARKSDALE\AFB | os : : 
RJEXDHB/COMAF 8 WESTOVERAFBAASS 

_ RJWBKN/COMAF 15 MARCH AFB £ALYF 

_- RUWZAS/COMADIV 14 BEALE AFB CAL yw 

BT famed ge 

 NCLAS FROM DCMQ 5733./8..3$8-53 -:589), FOR VMOCAMA 

 (OCNSPS. INFORs CINGSAC (DM4A), AMC/MCMT\(MCMSR), WADD, AFPR- 
 SEBAC, USAF DIG FOR SAFETY (AFCRS~3), ALL NUMBERED AIR FORCES, 
DIVISIONS AND WINGS. SUBJECT: UNSATISFACTORY REPORT - SPECIAL 
HANDLING REEUIEAD I/A/W T.0. 00-35D-54. 

At 11BW-61-12 EMERGENCY QUALITY CONTROL U.R. 4" 
Bs PUMP ASSY/- DUAL FUEL. FSC 2915-659-9817. \7 

Cs MFBYS PN/011994-020-~01, SN PE 818 

Ds PESCO PRODUCTS. 


Es ENGINE, TUBOJET, ALL J57-58W'S INSTALLED 01 


ee a nt gat rae , OS eee 
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Fs SIX PUMPS RECEIVED FROM OCAMA THIS DATE WERE BEING INSPECTED 

FOR TOLERENCES OUTLINED IN INTERIM URGENT ACTION TOC 

1C-135 (K)A-1%51 DTD 23 JAN 61. 

G: THE COUPLER, DRIVE SHAFT WAS MIKED AND INDECATED .9278. 

TeOw 1C-135 (K)A-1051 STATES THAT IF THE COUPLING MEASUREMENT 

IS LESS THA 29355 INCH REPLACE THE PUMP ASSY. THE T.0.C. 

RECORD ON THE AF FORM 5@B TAG ATTACHED TO THE PUMP INDICATED 

TeOeCeo"S 10-134(K)A-755 AND TeOeCe 10-135(K)A-1951 WERE 

COMPLIED WITH. INSPECTOR'’S NUMBER ON THE TAG WAS OMC 973. 
DATE IN INSPECTION BLOCK 28 JAN 61. 

HsOX IN ECTED 6 

J: CDEFECTIVE 1 

K: RECOMMEND THAT THE DEPOT FACILITY EVALUATE THEIR QUALITY 

CONTROL PROCEDURES AND TAKE THE NECESSARY CORRECTIVE ACTION 

TO PREVENT DEFECTIVE ITEMS FROM ENTERING SEVICEABLE STOCKS. 

FURTHER RECOMMEND THAT ALL SAC UNITS AFFECTED BY T.0.C. 

1C+135(K)A-1@51 COMPLETE THE INSPECTION REQUIRED BY SUBJECT 


 T.0.C. REGARDLESS OF INFORMATION IN THE .T.0.C. RECORD BLOCK 
OF THE AF FORM 5@B. 


‘PAGE THREE RJWFFU 49 
Lt NO OPERATING TIME SINCE OVERHAULED. 
4 Qe ve ITEM WILL BE HAND CARRIED TO OCAMA BY MAJOR JAY Je 


r. 
j BROWN 31 JAN 61. ' 
Ns DONALD L. RAYFIELD, TSGT, HQ 11BW, DUTY PHONE 351, HOME 
BT 
31/0030Z JAM RJWFFU 
_NNNNKZCZCDMa816 
M 
é A 
3 


, v. 


@KCZELGA272ZCNKC 530 
Be wane 
DE ROWENK 91C 
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FM H@& OCAMA TINKER AFB OKLA 
TS AFPR BAC WICHITA KANS 
PR 87002 
re SUALRDIV WESTOVER AFE MASS 
To RIESBA/ MOANA PROOKLEY AFB ALA 

Bef RJEDSQ/AMC WPAFB OHIO ~ 
r RJEDSQPWADD WPAFE OHIC 

RIWPNK? OC AMA TINKER AFB OKLA 


TOMBE USAF DIG FOR SAFETY MARCH AFP 

| aa 

WACLAS 4OSODCMQ 0693 ACTION FOR Mousa 
FOR MCMT ANC OCNSI OCAMA AFCRS-3 USA: 
! garery BM’ SAC SAF DMMi EUR SUBMITTED 
—— OB*3SS2654 A NISSTON FAILURE B 40 50ARY 


€ FUEL AIN OTARTER KCH135/Y/! 6/2341 


: R ’ 
| ta Suh09PP3 SN 240 E. {AMILTON STANDAR 
Ko-a55 3636 G LO-IPEN SYSTEM WIRING 9 


¥ GPERATE SeIMPROPER OPERATION 3*4)692 


“BARLURE 1-STALLS COMPRESSOR 1-NO OUTP 
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 ~BERFORMANCE 2-NISFIRE V—CRACKED DATA 


To: 7 Boeing Airniune co. 
TFrom: AF Fiant se). 
For; 9 oActea 2. 
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Date (gs aK. 
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* 
Ge 


N 60: THRU 15 JAN 61 H 33-BETWEEN FLTS - GROUND 
CREW 4-BLTWLEN FLTS..- @IRCREW - NO ABORT DATA COLLECTED 
FROM 1 JUN 60 THRU 213 JAN 61 I 23=REMOVED AND 


REPLACED 7-ADJUSTED ON AIRCRAFT 4=REPLACED SEAL 


GASKET OR PACKING 3*SERVICED DATA COLLECTED FROM 1 JUN 60 
THRU 15 JAN 61 J 37 K 138.0 L A TOTAL OF 23 UNITS WHICH 
FAILED REQUIRED REMOVAL AND REPLACEMENT OF 

THESE UNITS TEN HAD OP&N SYSTEM WIRING AND NINE FAILED 
TO @PERATE REFERENCE 4OS0ARW UR 60-145 WHICH SHOWS BASIC 


“TRERD OF FAILURESIN FUEL AIR STARTERS M PRECEDING 


INFORMATION AND REFERENCED UR SASED ON AIRCRAFT ON ALERT 
STATUS FAILING TO OPERATE PROPERLY AIRCRAFT 56-3636 WAS 
SUBJECT OF SOSOARW UR 60-145 FUEL AIR STARTER WHICH 
MALFWNCTIONED ON ALERT STATUS FUEL AIR STARTER WAS 
REPLACED ON 27 DEC 60 AIRCRAFT HAD TOTAL OF SIX ADDI- 


’ “TY@NAL HOURS AT TIME OF REPLACEMENT ON 1 JAN 61 FRE- 


© 


‘@@ENT RECENT FAILURES OF END ITEM ON ALERT AIRCRAFT 


naME MEAMINESS REQUIREMENTS QUESTIONABLE N SUBJECT 
EWEL AIR STARTER SN 240 BEING HELD AS UR EXHIBIT 


 Pentlaic DISPOSITION INSTRUCTIONS 0 MORRIS WL SR 


| Se) eh 
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eat reed 
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_RSCT 4090 Dome DUTY PR @b257 Home 8 by geses'*" 
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peaviee to: 


Date cS daa eS 


Suspense 


Date 


SY “HAL povrte 


OKLAHOMA CITY AIR MATERIEL ARBA 
UNITED STATES ATR FORCE 


OCAMA Representative Office ~ KG B PNBURG 
#/o Boeing Airplane Company DD ON 
ganttle, Washington Hr MIATT 
KCa135 FILE 
CCLCSQ-1 17 Jenvary 1961 DISTRIBUTION 


NCP DONC -135=-4651-2, Contract AF3'!(601)-7705, KC-135 Aircraft, Revise 
tubrication Markings on Air Cycle imchine, Fucl Air Starter Compressor 
and Portable Air Compressor, MIP 0CG0~-10645R23. 


OCAMA (CCrst) 
Tinkor AF3, Okla 


Le “Abbached messes. number rt WROMe1-S41100-18415)5ls is forwarded for ae 


your informstion and action as dasored necesairy. 


WB DALRYMPIE 


2e Subject ECP vas requested by OCAMA to furmnich saterial roquired Ly a4 


by FOTO 10-1356K)A-959. The above ToT vee prepsred by OCANA fron 
@.0. tea 221 td pul cation has been held 1a abcyence pending 
procurcucnt of the necessary matericla. Coll nvater E-61-00-99F hes 


been issued and funds hava basen obligated and reserved a5 1ocormacnded 
in the aticchment. | 


3. Iv is requested that this office be furnished 332 copics of TCTo 
10-135(K)A-959 on or before 27 Janursy 1961, per telecon between this 
office and OCNCSA, for insertion into kits prior to shipment. Kits 
will be shipped ac scon as possible after 27 January 1961, but not 
later than 8 February 19€1, to ATW 2033, Site E, Tinker APB, Okla. 


ke In view of the above, subject MIP is renunbered to 0CCO~10644R23K 
where it will remain until €0% of kit shipment is completed. 


a 
AAS Lee . 
SAMES G. JOHNSON | L Atch TO Co@ekesfonvaencé b°//00 
Major, USAF BAC Msg. RWRST<1-6-1100-18- 


OCAMA Representative - * 1544 
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BOEING SEATTiC, Waot 


- pi! Ts “i@ we 
May 29} oug PA SS JUN TB uy PA on 


; PP RBEGUP RJEBKF RJEBKL RJEDAA RJEDSQ RJESBH RJEXDH RJEZFF RJEZFH 
’ RUWBKN RIVFAP RJVFBG RUVFDB RIWFFU RUWFGM RIWFUP RIWFNK RuWFSK 
“RUWXBR RUWZDL RUWZGP RUWZJL RJWZJM RUWZNF Fike 
ss DE RUWKBF 288 MP 
»P 2920462 EM &- 7 
Bs AFPR BOEING SEATTLE WASH DEP (¥ 
3 ‘TO RBEGUP/AF ENGR SUPT OFc BAR EAST HARTFORD CONN ian 
— @_~orseexs/compr 2np AF BARKSDALE AFB LA q 
; RJEBKL/COMDR 4238STW BARKSDALE AFB LA fv 
RJEDAA/COMDR MATS SCOTT AFB ILL mG 
ss RJEDS@/COMDR WADC WPAFB OHIO Wea or - 
—=sRUEDSQ/COMDR AMC ASC WPAFB OHIO ¢| 1 CD racing ioe | 
ss RUESBH/COMDR 4228STW COLUMBUS AFB MISS a 
‘RJEXDH/COMDR SAF WESTOVER AFB MASS 
RJEXDH/COMDR S7AIRDIV WESTOVER AFB MASS 
RJEZFF/COMDR 1601 ABWG ANDREWS AFB MD _ 4 
| RJEZFH/COMDR 42BW LORING AFB ME let | 
q RUWBKN/COMDR 15AF MARCH AFB CALIF 
_-—sRUWFAP/COMDR 28BW ELLSWORTH AFB SDAK 
RUWFBG/COMDR 81@ AIRDIV BIGGS AFB TEX _< 
"RawrDBy cOMDR 4123SW CLINTON SHERMAN AFB OKLA altiad, ieee 
_— RUWFFU/COMDR 816 AIRDIV ALTUS AFB OKLA 
| ROMFFU/COMDR 14BV ALTUS AFB OOKLA 


" RUWFJP/COMDR éiw WALKER AFB NMEX 

“ROWF UP/COMDR ATAIRDIV WALKER AFB NMEX 
“RSWFNK/COMDR OCAMA TINKER AFB OKLA 
-RIVFSK/COMDR 7BW CARSWELL AFB TEX 
ROWFSK/COMDR 19AIRDIV CARSWELL AFB TEX 
“RIWKBR/COMDR CINCSAC OFFUTT AFB NEBR 
RIVXBR/COMDR 3962 ABY OFFUTT AFB NEBR 
_RIWZDL/COMDR Y4AIRDIV TRAVIS AFB CALIF 
“RUVZGP/COMDR 92BV FAIRCHILD AFB WASH 
RUWZJL/COMDR 4134STW MATHER AFB CALIF 
“RIWZJM/COMPR S3BV CASTLE AFB CALIF 
“RUWZNF/OTIG USAF NORTON AFB CALIF 

AF GRNC | 
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“UNCLAS OCRST-6~5+1139-E FOR OCNSP, WCLOD@31C, DM&, LMSJ, WCOF, 
-AFCDI-2, SALEK, PI CONTROL OFFICER; ALL AF, BW, AIRDIV, STW, ABWG 
AND ABW FOR DM. SUBJ; MIP 0C9~10018E, HAMILTON~STANDARD FUEL AIR 
STARTERS, FAS "459-1 6-18-2122, KC#135 ACFT. 1. THIS OFFICE RECEIVED 
EUR 6BY 59-40 CITING THE FAILURE OF FUEL AIR STARTER TO FUNCTION. 
THE SUBJ MIP WAS ESTABLISHED WITH CONTR AND VENDOR FOR INVESTIGATION 
AND FOR RECOMMENDED CORRECTIVE ACTION. THE FOL EUR'S WERE RECEIVED 
_GITING VARIOUS DIFFICULTIES AND FWD TO TWE CONTR AS REPEAT ON THE 
PREVIOUSLY ESTABLISHED PROJ: EUR'S SSN NRS 6BW 59~46, 6BW 59-86, 
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Bw 59193, 7BW 59-68, 7BW 59-81, 7BW 59-83, 7BW 59~136, 7BW 59-137, 
‘{1BW 59-56, 4138 SW 59-17, 4130 SW 59*25, 4228 SW 59-31, 4228 SW 
“$965, 1001 ABY~59~117, 3902 ABW 59-78. 2. INVESTIGATION REVEALED 
“THAT MALFUNCTIONS REPORTED IN UR 6BW 59-48, 7TBW 59-137 AND 11BW 
\ 59-58 OCCURRED WITHIN TNE STARTER ELECTRICAL CONTROL BOX. THE ONE 
UR EXHIBIT RECEIVED AT THE VENDOR'S FACILITY, APPLICABLE TO UR 
“SSN 6BY 59e4@, DASH 16 SER WR 11550, WAS TEST FIRED, AND FUNCTIONAL 
TESTS WERE: PERFORMED SATISFACTORILY. THE EXACT CAUSE OF THE 
@ warrwiction coup not BE DETERMINED. HOWEVER, OTHER MALFUNCTIONS 
WITHIN THE STARTER ELECTRICAL CONTROL BOX RECEIVED AT THE CONTR 
‘WERE FOUND TO BE PDN DEFICIENCIES. THE VENDOR HAS INITIATED A 
MORE RIGID QUALITY CONTROL INSPECTION THAT WILL ELIMINATE THE 
“MALFUNCTIONS DUE TO PDN DISCREPANCIES. A. UR 11BW 59=56 WAS RECEIVED 
“AND DID NOT QUOTE STARTER SERIAL WR, OR THE AVAILABILITY OF THE 
FXNIBIT. HOWEVER, IT WAS ASSUMED THAT THE REPORTED FAILURE WAS ON 
“OME OF THE EARLIER MODIFIED DASH 22 STARTERS AND THAT NO CHANGES 
WERE MADE TO THE CONTROL BOX DURING MODIFICATION. 3. TWE FOL UR 
WERE RECEIVED AND ARE APPLICABLE TO THE 21 AND -22 STARTERS: 
EUR SsN WR GBW 59-86, CBW 59-193, 7BW 59°56, 7BW 59°68, 7BW 59-81, 
TBY 59+83, 4130 SW 59-17, 4228SW 59-31, 1001 ABW 59-117, 7BW 59-137 
AND 4136 SW 59-221. A. INVESTIGATION OF THE ABOVE REPORTED FAILURES 
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REVEALED THAT MALFUNCTIONS WERE CAUSED BY PRIMARY OR SECONDARY 
“SWITCH FAILURES OR BOTM. THE TRIP-OUT OF THE SECONDARY SWITCH Is 
“PRECEDED BY THE MALFUNCTION OF THE PRIMARY SWITCH UNLESS A PREAMATURE 
TRIP-OUT OCCURS. IN THE EVENT OF A TRIP-OUT, STARTER REMOVAL IS ROR, 
‘THUS CAUSING NUISANCE STARTER CHANCES. B. THE VENDOR HAS MADE 
RETROFIT CHANGES AT OVERHAUL EFFECTIVE AT STARTER SER NR 12711 AND 
ONE. TNE SECONDARY SWITCH SETTING WAS INCREASED FROM 2708 PLUS OVER 
PINUS 19@RPM TO 2996 PLUS OVER MINUS 16@RPM TO MINIMIZE PREMATURE 
SECONDARY SWITCH ACTUATIONS /TRIP-OUTS/. C. AS ADDITIONAL INFO, 
THERE ARE TwO TYPES OF PRIMARY CENTRIFUGAL SWITCHES THAT HAVE BEEN 
“USED INTERCHANGEABLY IN THE STARTERS. ONE MODEL OF THE SWITCH HAS 
@ «SOLID PIN TYPE ACTUATING BUTTON. IN SOME CASES THE PIN WAS MADE 
OF A SOFT MATERIAL WHICK WAS SUBJ TO WEAR THAT RESULTED IN A CHANGE 
TO THE CUT-OUT SPEED SETTINGS. THE OTHER TYPE SWITCH HAS A BALL | 
“AND SOCKET TYPE BUTTON WITH HARDENED SURFACES THAT ARE RESESTANT 
(10 WEAR. THE LATTER TYPE IS INSTALLED IN ALL STARTERS EFFECTIVE 
| AT SER mR 12852, AND ON. THE MANUFACTURER RECOMMENDED THAT ALL 
ss STARTERS BE CHANGED AT OVERHAUL TO THE BALL AND SOCKET TYPE SWITCH. 
THIS RECOMMENDATION WAS APPROVED AND IS BEING ACCOMPLISHED BY 
MAMILTON STANDARD ENGINEERING CHANGE 47911 WHICH REPLACES THE 
_SWITCM AND BRACKET ASSY, PART NR 598581, WITH SWITCH AND BRACKET ASSY, 
PART WR 54953@ AT TIME OF OVERHAUL. 4. UR 4130 SW 59-25 WAS 
“INVESTIGATED AND IT WAS DETERMINED TWAT THE STARTER MALFUNCTION 
“WAS ATTRIBUTED TO FAILURE OF PRESSURE SWITCH. THE CONTR RECORDS 
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ECP 4415 DURING OVERHAUL. 6. UR 4228 SW 5965 WAS INVESTIGATED AND 
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INDICATE THAT THIS IS THE ONLY MALFUNCTION OF THIS PART REPORTED 

TO DATE. THEREFORE, NO CORRECTIVE ACTION IS RECOMMENDED PENDING THE 
‘RECEIPT OF ADDITIONAL REPORTS. 5. UR 7BW 59°98 WAS INVESTIGATED AND 
IT WAS DETERMINED THAT THE MALFUNCTION WAS CAUSED BY BURNER PRESSURE 
‘SWITCH FAILURE. THIS SWITCH WAS REPLACED ON PDN ACFT BY PRR 4415, 
EFFECTIVE AF 57-1485 THROUGH AF57=1495, WITH AN OIL FILLED TYPE 
SWITCH. RETROFIT WAS ACCOMPLISHED AT HAMILTON-STANDARD CORP BY 


IT WAS DETERMINED THAT STARTER FAILURE WAS CAUSED BY INTERNAL 
FAILURE OF THE GEAR TRAIN AND CASE. IT WAS ALSO DETERMINED, BASED 
ON INF@ AVAILABLE, THAT THE STARTER UNIT ELECTRICAL SYSTEM KAD BEEN 
JUMPERED DURING AN ATTEMPTED PNEUMATIC START. THIS CAUSED THE UNIT 
TO OVERSPEED AND RESULTED IN FAILURE. 7. UR 3902 ABW 59-78 AND 
“AQBW 59110 NAVE UNDERGONE PRELIMINARY INVESTIGATIONS WHICH SHOW 
THAT NEITWER OF THESE STARTERS HAS BEEN MODIFIED TO THE LATEST 
CONFIGURATION BY THE CONTR OR THE COMMODITY AMA. 8 INVIEW OF 

THE FOREGOING EXPLANATION REGARDING TKE ACTIONS THAT ARE BEING 
ACCOMPLISHED TO IMPROVE THE RELIABILITY OF ALL MODELS OF THE 
HAMILTON*STANDARD FAS@459 STARTER, THIS OFFICE FEELS THAT THE PFOJ 
CAN PROPERLY BE CLOSED. WITH THE EXCEPTION OF THE INSTALATION OF A 
NEW BURNER SECTION TO MODIFY THE -21 TO A -22 WHICH WAS DISAPPROVED 
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_... NECONOMICAL UNTIL THE °22 MAS BEEN GRANTED QUALIFICATION 
ae APPROVAL BY THE AF. ALL STARTERS ARE BEING MODIFIED WITH ALL KNOWN 
FIXES As THEY PASS THROUGH THE PDN OR OVERHAUL FACILITY. ALSO 
IT SHOULD BE NOTED THAT CONTINUING SURVEILLANCE OVER THE 
FUEL“AIR STARTERSYSTEM RELIABILITY PROBLEM IS BEING MAINTAINED 
“THROUGH AN ACTION ITEM OF THE KC-135 WEAPONS PHASING GROUP. THEREFORE 
THIS PROJECT IS BEING RENUMBERED TO PHASE 3 AND CLOSED. IN THE 
EVENT FUTURE SERVICE REPORTS PROVIDE NEW RELIABILITY INFO ON THE 
“LATEST CONFIGURATIONS THESE FACTORS WILL BE SEPARATELY CONSIDERED 
AT A LATER DATE 
nm 
:29/21252 RUWKBF 
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= June 22, 1960 d 
1-2400~4-1 262 
- “4seo'}' 
ALE Oe 
oe. Ae 
| To; D. R. Seibel a Me 
e.4 Subject : FAS Air Bottle Control Valve, KC-135 
Reference: 6-7171-1-12559 Dated June 13, 1960 + 
Reference letter requested prentcty and reason for overhaul! of 
three versions of subject valve. The following information wes 
furnished by OCAMA, Commodities Division: 
Part Mumber Quantity Overhauled 
38E13-8A None - A quantity of these valves have 
(Bendix) been procured. Mobile AMA will control 
this item. 
38E13-3A No record of procurement. 
7 (Bendix) 
| 8489 | From July 1, 1959 to date, a total quant bey 
f (Kidde) of 402 vaives have been subject to overhaul, 
No record maintained prior to fiscal year 
i 1960. 
: ” Shop personnel were contacted for the reason for overhaul - their 


comment was as follows: 


Presently, the attrition rate on the air pressure gage, Bendix 

Part WN r 643897, Stock Number 6685-726-1908 Is approximately 
100-115%. A large percentage of valves returned for overhau! 

are found to operate satisfactorily but the air pressure is 
elther inoperative or inaccurate. Physica! Inspection of t : 
Part Number 643897 gauge shows It to flimsy and subject to ’ 
Bordon tube damage whenever jarred or subjected to rough hendl ing. 
Effect of normal engine vibration [is unknown, but "kid glove" | 
handling is required during shipping, Installation and normal 
maintenance. The "115%" failure rate is due to gage failure 

during functional pressure testing after valve overhaul. The 
overhaul T.0. was not checked for functional test air pressure 
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senne! indicated the T.@. 
| Indicated that two or 
ified air pressure could result 
em wes not encountered with the 
gage 


requirements; however ~e As 
requirements were comp | ed rng Fhe 
three applications of the $ 


in gage fallure. This prob 
origina! “U.$.Gage Company" 


In cases when actual valve failure was found, ge main reason 

was due to "0" ring enler t. Evidently, oll from the F/A 
sterter air compressor gota inte the valve, causing the "9* 

ring to swel| and bind the shuttle, Apparently two sources for 

the "9" ring have been used, both during initial instal letion | 
overhewl. At present, only the "8" ring subject to enlarge- 
ment is belng furnished to the OCAMA shop. This is Part Nuaber 
62278-14, Stock Mumber 6600-599215~7, Menufactured by Stillman = .-. 
Company (sample at d). Follow! 

tsory personne} indi 
“*non-swelling™ "6" 


our discussion, 


GCAMA s 
Rieth’ the oe 
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WJG/sp Staff Representative 
Engineer ing 
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6. Toilet Servicing 


A. 


Forward and aft toilet drain panels are located on lower right side of 
fuselage. The forward toilet service drain panel is located at station 
304, right buttock line 45 and water line 165. The panel contains 
toilet sewer drain, waste water drain, forward and aft flush connection, 
water waste valve, and forward and aft sewage valves. The aft toilet 
drain panel is located at bady station 1413, buttock line zero, and 
water line 190 and contains a toilet sewage drain, left and right flush 
valves, and left and right flush connection. 


7. Water Servicing 


A. 


B. 


The forward water tank pressure filler and drain connection is located 
on left side of body station 357 at water line 15}. 


Aft water tank filler and drain connection is located at body station 
1265, water line 184. (See chapter 38-0. ) 


The water injection tank for airplanes equipped with JT3C-4 engines has 
a capacity of 450 U.S. gallons. The tank filler is located on outside 
of body near trailing edge of wing on left side. Provisions for instal- 
lation of two additional tanks in aft wheel well area have been added to 
accommodate water injection demands for JT3C-6 engine installations. 

The additional tanks each have a capacity of 142 U.S. gallons, and are 
interconnected to main tank. 
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SERVICING 
1. General 


A. The design configuration of the 707 airplane provides for most major 
servicing to be accomplished on right side of fuselage. Passenger load- 
ing doors are located forward and aft on left side of fuselage to avoid 
interference during ground servicing activities. 


2. Air Servicing 
A. Hydraulic Accumulators. 


1. The utility, auxiliary, and brake hydraulic accumulators are located 
in the right wing trailing edge, just outboard of wheel well. Util- 
ity and auxiliary accumulators are air precharged to 2000 psi and 
the brake accumulator is air precharged to 1500 psi. 


3. Fueling 
A. Pressure Fueling 


1. A pressure fueling system is installed with two fuel adapters lo- 
cated on lower surface of each wing. Fueling control panels are 
located adjacent to adapters for manual operation and visual refer- 
ence by a ground service operator. (See chapter 28-0.) 


4. Hydraulic Fluid servicing 
A. Hydraulic Tanks. 


1. 1. A T-gallon hydraulic supply reservoir is located in left wing trail- 
ing edge, outboard of wheel well and just aft of rear spar. In 
servicing, the reservoir is filled to the 5-5/8-gallon position to 
allow space for fluid expansion. If hydraulic system has been com- 
pletely drained, 27 to 30-gallons of fluid will be required to 
service system. The 707-121 uses Skydrol 500 as an operating fluid. 


5. Oxygen Servicing 
A. Oxygen System. 
1. Oxygen system replenishment is accomplished by removal of four oxy- 
gen cylinders located overhead behind a drop ceiling panel between 
stations 1200 and 120. 


B. Portable Oxygen Bottles. 


@ 1. Two portable oxygen bottles are located in forward clothes closet 
= and two bottles are in aft closet. 
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PLACARDS (MARKINGS) - DESCRIPTION AND OPERATION 


1. General 


A. 


Placards are placed on both, the interior and exterior of the airplane. 
Some of them give information as to what procedures to follow when ser- 
vicing the airplane units. Some of them give a:CAUTION or WARNING in | 
places of potential damage or danger. Most of the larger placards on the 
exterior of the airplane are for identification. The insignia and ex- 
terior markings on the airplane are applied by silk screening, decals or 
stencils. The interior markings are applied by decals, metal-cals or 
stencils. Stenciling or silk screening that becomes damaged must be re- 
paired. Decals and metal-cals that become damaged must be replaced. The 
application procedure for decals varies with the type of decal used and 
the location and type of surface to which it is applied. Care must be 
taken to clean the receiving surface thoroughly and use the proper appli- 
cation procedure. | 


END 


July 20/57 | 11-0 


Page 1 
D6—1198 “6 


BOEING 


MAINTENANCE MANUAL 


CHAPTER 11 
REQUIRED PLACARDS 


TABLE OF CONTENTS 


Subject Subject No. 
PLACARDS *e@«e 6 #@ © © @ © * oe e«e © © © © © © © © © © © © 6 © © © 11-0 
July 20/57 | Contents 11 


D6~1198 Page 1 


ICE AND RAIN PROTECTION 
Engine and Nacelle Anti-icing Systems 


Description and Operation MAINTENANCE. MANUAL 


BOEING 


ENGINE AND NACELLE ANTI-ICING SYSTEMS | - DESCRIPTION AND OPERATION 
l. General 


A. The engine nose cowl and engine inlet guide vanes are anti-iced by 
engine high pressure compressor bleed air. The air is ducted from the 
bleed port of each engine to the nose cowl and inlet guide vanes for 
that engine. Shutoff valves located in each supply line are controlled 
by an individual switch for each engine located on the pilots' overhead 
panel. 


END 
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LANDING GEAR 
Landing Gear and Door Control System 


a cient A | 
Description and Operation MAINTENANCE MANUAL 


7. Landing Gear Retraction - Extension Actuators 


A. The landing gear retraction-extension system is provided with hydraulic 
piston type actuators for actuation and locking of the landing gear. The 
actuators are jig located and have no adjustments. The head and piston 
rod terminals are equipped with self-aligning bearings with a lube fitting 
on terminal housing. The landing gear retraction-extension system actua- 
tors include: wheel well door actuators, landing gear actuators, landing 


gear lock actuators, main gear side strut actuator and nose gear lock 
retention actuator. 


B. Wheel Well Door Actuator 
(1) Main Gear Door Actuator 


(a) The main gear door actuator, figure 6, is located at forward 
inboard end of each main wheel well. The actuator receives 
hydraulic pressure from landing gear positioned door control 
valve. The actuator cylinder end is trunnion mounted to upper 
side of keel beam web. The actuator rod end is attached to a 
jig located non-adjustable actuator beam pivoted on keel beam. 
The actuator extends to open doors and retracts to close doors. 
The open or close cycle is completed in approximately one 
second with actuator bottoming at each end of actuation. 
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Landing Gear and Door Control System” o Snail neh 
Description and Operation MAINTENAN Cc E MANUAL 


(b) The actuator lock mechanism, figure 7, consists of a lock shaft 
extending out through cylinder end of actuator to actuate 
"door locked" micro-switch and attached to door release cable 
from emergency extension shaft assembly and ground door re- 
lease handle. The lock rod incorporates (on inner end) a pair 
of folding toggles which actuate two diametrically opposite 
bronze lock segment blocks. The blocks are supported in 
broached holes in a steel retainer cylinder and seat behind a 
flange on end of actuator piston rod, locking it in retracted 
"door closed" position. A compression spring and spring seat 
cylinder attached to lock rod by a lock ring loads lock rod 
towards locked position. System pressure applied at cylinder 
end of actuator (door open pressure) forces lock rod upward 
against return pressure and spring load. As rod moves up, 
toggles fold inward allowing piston to push lock segment blocks 
inward freeing actuator piston. As actuator piston extends 
(door opening) a spring loaded retainer segment follows piston 
to slide outside of lock segment blocks keeping them in for re- 
turn of piston on retraction (door closing). As actuator ex- 
tends, displaced fluid returns to hydraulic system by way of a 
restricted passage in piston rod bearing. Restriction of dis- 
placed fluid provides snubbing action to slow piston travel 
near end of stroke. With hydraulic pressure applied at rod end 
of actuator for door closing, the piston is retracted to 
contact spring loaded retainer segment pushing it back and ‘ 
e sliding over lock segment blocks. With piston retracted (to 
bottomed position) and door closed, the spring loaded lock 
rod is pushed down causing toggles to expand, pushing lock 
segment blocks out to lock the actuator in retracted position. 
The lock balance port at cylinder end of actuator is designed to 
prevent return surge pressures in line to cylinder end of actua- 
tor piston from unlocking the door actuator. 
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| ® 3. CONTROL SURFACES 
Total Aileron Area AFT of Hinge Line 


Inboard Aileron, including 5.8 eare 
Feet of TAB area eoecoveoveoen ove © @eoeenves ooo eoweneev eae ee @ 39 Square Feet 


datpaara Aileron, including 5.5 Square 


Feet of TAB aredeeccccccccccccvcccens eins sevceeeeeee 80.6 Square Feet 
OTA ib 8s5 05604 000 eh ee OE eee Renewed Peaee ines eh 119.6 Square Feet 
Horizontal Tail Area Total.rcecessersevresecvces eveeeee 5OO Square Feet 
Stabilizer, to Elevator Hinge Line, 
including 60.9 Square Feet of Fuselage......... seseeee 302.7 Square Feet 
Elevator AFT of Hinge Line including 
18.0 Square Feet of total area....... eee ee ee ret 117-6 Square Feet 
BPOMecrccecvecserresccrececcvscceevvsccsene wererrr re 39 Feet 8.4 Inches 
Vertical Tail Area Total (not including Fin).......... 303-7 Square Feet 
Worge). Pitas syncs eses eas saeseeds pei neeeeteeieeasaa eas 8.7 Square Feet 
® Fin to Rudder Hinge Line including 
4.9 Square Feet of Fin Tip Hinge Line.......... peuees » 201.8 Square Feet 
| Rudder, AFT of Hinge Line iumiidiidenscoeniecas reer 101.9 Square Feet 
Fin Height....... ict haeEes pee ides Leeeaes worere re » 38 Feet 4 Inches 
4. BODY ; 
ee eee ee ee ee ee ee (peseeedessesepaxsaconcw 295 Beet 10 Tnchea 
WAGON 6e0 ties eelseeesee ees eeenses Lieeneteeieewerees 12 Peet 4 Inches 
Cross Section Vertical Height....sssessesecceses ere 14 Feet 2-1/2 Inches 
@ 
6-1-1 May 20/57 
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5- LANDING GEAR 
UL 
Tread, Main GEa@r eovecervececeserseessesensvecesesseses otFeet 1 Inch 
Wheel Base, Nose to Main Gear..ccrcccsccccsorvecceveess 52 Feet 4 Inches 
Main Gear, Wheels and Tires.rcccecceccccscsceseececeees 15250 x 20 


Nose Gear, Wheels and Tires. .ccsescceccssccsccescesees 12550 x 16 
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ATRPLANE JACKING 


General 


A. 


A. 


B. 


The airplane is provided with three main jacking points and three stabi- 
lizing jacking points, (figure 201). The main jacking points are the 
two inboard wing jacking points I and II (limited to 78,000 pounds each) 


“and the aft fuselage jacking point III (limited to 13,000 pounds). Main 


jacking points will collectively carry airplanes weighing up to 169,000 
pounds. The stabilizing jacking points are the two outboard wing jack- 
ing points IV and V (limited to 12,000 pounds maximum, each), and the 
forward fuselage jacking point "VI" (limited to 18,000 pounds). In 
addition, there is a jack pad on under side of each main gear truck axle 
(limited to 58,000 pounds each) and a jack pad under nose gear axle 
(limited to 30,000 pounds). 


A preliminary figure for wind limitations for outside jacking has been 
established. The airplane shall not be raised on jacks in winds exceed- 
ing 35 miles per hour. 


Jack Airplane 


Make sure all landing gear down locks are in place. 
Head airplane into the wind if in an exposed area. Lower vertical fin 


if airplane is to remain on jacks for an extended period of time or if 
winds are unstable. | 


CAUTION: DO NOT JACK AIRPLANE IF WINDS EXCEED 35 MILES PER HOUR. 
Install jack pads and position jacks per figure 201. 


NOTE: Jacks must be equipped with pressure gages or a table used for 
converting pressure readings to pounds of load at jacking point. 


Remove wheel chocks and release parking brakes. 
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JACKING POINT NLG AXLE 
JACK-HAND HYDRAULIC AXLE 


10 TON TYPE F-1 OR 
35 TON AXLE JACK 


< 


JACKING POINT 

MLG AXLE (4 PL) 
58,000 LBS 
AXLE MAX 


JACKING POINT V 
12,000 LBS MAX 
PAD F71155 


JACKING POINT II 
78,000 LBS MAX 
PAD F71156 


JACKING POINT VI 


18,300 LBS MAX 
PAD F71139 
JACKING POINT NLG AXLE 


30,000 LBS MAX 


PLAN VIEW 


JACKING POINT III 
13,400 LBS MAX 
PAD F71138 


JACK-HAND HYD 10 TON CAP 
FOLDING TRIPOD TYPE B-6 


JACKING POINT |! 
JACKING POINT VI 


a Toe as a | 


JACKING POINT fV 
JACKING POINT Ill 


nS 


OR TYPE B3C 


JACK-HAND HYDRAULIC AXLE 
35 TON 


JACK-HAND HYDRAULIC 10 TON CAP 
FOLDING TRIPOD TYPE B-6 
OR TYPE B3C 


JACKING POINT IV 
12,000 LBS MAX 


PAD F71155 


JACKING POINT | 
78,000 LBS MAX 
PAD F71156 


NOTE: FOR LANDING GEAR RETRACTION TEST, AIRPLANE 
MUST BE RAISED 26 TO 28 INCHES IN ADDITION TO 
NORMAL 3 INCH SHOCK STRUT EXTENSION. 


MAXIMUM JACKING GROSS WEIGHT 180,000 
POUNDS AT 2% FACTORS ULTIMATE. 


AXLE JACK LOADS GIVEN ARE BASED ON 3 FACTORS. 


JACK-HAND HYDRAULIC 10 TON 
CAP. FOLDING TRIPOD TYPE B-6 
OR TYPE B3C 


SS SES 


40 TON JACKS 


IVANVW JFJONVNIALNIVW 
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SOURCE 
SMITH NELSON CORP. 
REGENT 


SMITH NELSON CORP. 


= WING OUTBOARD » BODY-FORWARD e a 


JACK PAD HEIGHT (APPROXIMATE 
(WITH 3 INCH SHOCK STRvT EXTENSION) 


I & II III IV & V 
80 124 136 72 va y 
10.50 
7-950 


(2 Jo g 4994S) TO? aunty 
weIsetqd SuTtyoer 


£0¢ eseg 
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E. Use plumb-bob and leveling scale in left wheel well (figure 202) to 
establish level lateral and longitudinal attitude while raising airplane. 


‘NOTE: This method of leveling is accurate enough for general jacking 
‘requirements and gear retraction only. 


F. Raise airplane in level attitude with jacks at wing jack pads "I" and 
"TT" and tail jack pad "III" until landing gear clears ground. 


CAUTION: JACKS AT PADS "I" AND "II" MUST BE RAISED PRIOR TO OR 
SIMULTANEOUSLY WITH JACK AT JACK PAD "III." RAISING TAIL 
JACK AHEAD OF WING JACKS MAY OVERLOAD TAIL JACK POINT BY 
FORCING NOSE OF AIRPLANE DOWN ON NOSE GEAR OR NOSE STEADY- 
ING JACK. 


Jack pad heights above ground, jack pad maximum allowable loads and a 
source of jacks to be used are listed below. Jack pad heights are based 
on a three inch shock strut extension and no flat tires. Airplane must 
be raised an additional 26 to 28 inches (approximate) for landing gear 
extension check. 


APPROXIMATE MAXIMUM 

JACK POINT JACK PAD HEIGHT ALLOWABLE LOAD 
WING INBOARD 80 INCHES 78,000 POUNDS 
WING OUTBOARD 136 INCHES 12,000 POUNDS 
BODY - FORWARD | 72 INCHES 18,300 POUNDS 
BODY - AFT 124 INCHES | 13,400 POUNDS 
7-1-1 May 20/57 
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@ JACKS -- WING INBOARD 
CAPACITY MINIMUM HYDRAULIC SCREW 
-SOURCE MODEL TONS HEIGHT LIFT EXTENSION 
REGENT. 989A ho 60-78-96 by 16 
2924 75 723 50 20 
SMITH - | atal, 
NELSON 4060-148 te) 60-78-96 yy 16 
5060-10, 
-14, -15 50 60-78-96 — ko 16 


MALABAR 780R T¥@) 60-73 4O 18 


JACK -- WING OUTBOARD, BODY - FORWARD AND AFT 
REGENT B3C 20 52-70-88 LO 15 


106-124-140 


© JACK PAD ADAPTERS 
PART NUMBER USE 
F71138 | Adapts Jack to fuselage aft jacking point mite 
F71139 Adapts Jack to fuselage Forward jacking point "VI." 
F71155 Adapts Jack to outboard wing Jacking Points "IV" and "Vv." 
F71156 7 Adapts Jack to Inboard Wing Jacking Points "I" and "TT," 


May 20/57 : fii 


| Page 205 
D6-1198 


ka 


BOEING. LIFTING AND SHORING 
: : Airplane Jacking 


MAINTENANCE MANUAL Maintenance Practices 


Raise outboard wing jacks "IV" and "V" and nose jack "VI" until suf- 
ficient weight is supported to steady airplane. 


CAUTION: DO NOT EXCEED ALLOWABLE LOAD ON JACKS. 
NOTE; Lower all jack ram lock nuts as jacks are raised. Maintain a 


clearance of one-inch from nut to collar until jacking is com- 
plete, then snug up nut and tighten lockscrew. 


3. Lower Airplane 


A- 


With jacks supporting airplane per figure 201, lower airplane by first 
lowering steadying jacks "IV," "V," and "VI" ahead of tail "III" and in- 
board wing jacks "I" and "II." 


NOTE: To lower jacks, turn jack ram lock nuts up preceding jack 
collar by one-inch. 


Lower main jacks "I," "II" and "III" evenly and simultaneously checking 
continuously to make sure main gear touch ground as soon as, or prior to 
nose gear, so tail jack point "III" is not overloaded. 


CAUTION: IF A JACK "HANGS-UP," THE RAM IS NOT DROPPING INTO 
CYLINDER. DO NOT PRECEDE JACK COLLAR WITH JACK RAM 
LOCK NUT BY MORE THAN ONE INCH. "HANG-UP" CONDITION 
MAY BE RELIEVED BY RAISING AND THEN LOWERING JACK 
(WORKING JACK) UNTIL FREE. IF "HANG-UP" CONTINUES, 
IT MAY BE NECESSARY TO RAISE AND CRIB AIRPLANE, AND 
THEN REPLACE FAULTY JACK. 


4. Axle Jacking 


A. Jacking points are provided under each landing gear axle for removal of 
wheel and tire or brake assembly without raising entire airplane, see 
figure 201. Axle jack pad load allowables, height dimensions and jacks 
are listed below. 

CAUTION: DO NOT RAISE EITHER END OF MAIN GEAR TRUCK TO EXCEED 15°. 
DO NOT ATTEMPT TO JACK AIRPLANE WITH JACK UNDER CENTER OF 
MAIN GEAR TRUCK (UNDER SHOCK STRUT INNER CYLINDER FORK ) 
JACK PADS ARE NOT PROVIDED UNDER FORK OF SHOCK STRUT 
INNER CYLINDER. 
Tie May 20/57 
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rs AXLE JACK PAD HEIGHT CLEARANCE BETWEEN TIRES 
CONDITION NLG MLG NLG MLG 
NO TIRE FLAT i a 14.4" sD i 18.5" 
ONE TIRE FLAT 10.2" 136° 
TWO TIRES FLAT ON ONE AXLE 7.50 6.0 
JACK PAD HEIGHT REQUIRED FOR 
WHEEL CHANGE 16.6 18.4 


MAXIMUM LOAD AT A SINGLE JACK PAD NLG - 30,000 POUNDS 


MIG - 58,000 POUNDS 


JACKS: 
CAPACITY MINIMUM HYDRAULIC SCREW BASE 
SOURCE MODEL TONS HEIGHT LIFT EXTENSION WIDTH 
REGENT 993R a5" si 12" 3" 5 : 5 Ti 
1905 25 10 18 4 6 
1921 35 10 11 6 6 
983-S 5 6 10.5 3 55 
960-T 10 8 | 13 4 cars| 
1975 12 10 16 NONE 10.25 
SMITH- 
NELSON 3510-51 35 10.5 11.0 6 6.5 
rd CORPS. 3510-53 35 10 10 6 12.0 


6. Jack Airplane With Collapsed Gear 
A. Nose Gear Collapsed 


(1) Raise airplane by using a 40-ton jack at each inboard wing jack pad, 
"T," and "II." Do not exceed 78,000 pounds on each inboard wing 
jack. 


(2) Crib forward fuselage as airplane is raised by wing inboard jacks. 


(3) Follow fuselage aft jack pad down with a Regent Model B3C jack. 
Do not exceed a load of 13,400 pounds on fuselage aft jack pad. 


(4) If airplane is to be moved without using nose gear, use flat bed 
truck (capacity 20,000 pounds) under fuselage forward section. Tow 
airplane using two tractors attached by cable to main gear towing 
lugs. Coordinate movement of tractors and truck. 
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One Main Gear Collapsed 


(1) 


Both 


(1) 


(2) 


(3) 


Moor 


Place pneumatic bag, 1130, 1D-988 or equivalent under lower wing 

surface between front and rear spars (in area of Wing inboard jack 
pad) but clear of jack pad so when airplane is raised sufficiently 
@ jack can be inserted to finish raising procedure, see figure 204. 


NOTE: Trucks or tractors attached to airplane by anchor lines must 
be used to keep airplane from rolling on pneumatic bags, see 
figure 203 and paragraph "D" below. Wood cribbage should be 
used under fuselage and wing structure to ensure against bag 
collapse or any slippage. Pneumatic bags may be inflated 
with a type A-1 (3.5 psi) blower or a Worthington air com- 
pressor or by air-nitrogen bottles, used with a regulator 
for inflation control. | 


Main Gear Collapsed 


Place pneumatic bags under wing lower surface between spars (clear 
of wing inboard jack pads), see figure 20h. 


‘Anchor airplane by anchor lines fastened to trucks or tractors to 


prevent airplane from rolling on air bags. (See figure 203 and 
paragraph "D"). 


Raise airplane by inflating pneumatic bags until jacks can be used 
on wing inboard jack pads and fuselage aft jack pad. As airplane 
is raised, crib wing and fuselage with wood timbers. Do not exceed 
jack pad maximum allowable loads, figure 201. 


Airplane for Pneumatic Bag Raising 


(1) The airplane is not equipped with mooring or tie-down provisions. 


For emergency mooring and for mooring while using pneumatic air 
bags for raising airplane, see figure 203 and following instructions. 


a. Wrap heavy padding around fuselage at station 360. 


b. Wrap cable around fuselage over padding and directly over fuse- 
lage production break (approximately station 360 bulkhead) and 
attach cables to anchor stakes or heavy truck or tractor. 


NOTE: Anchor cables must be attached to anchor in such manner 
to facilitate letting-out or taking-in of cable as air- 
plane is raised or lowered. 


c. Attach similar padding and cable at fuselage production break 
(approximately station 1200) and outboard wing to inboard wing 
production break. 


d.- Attach mooring fittings to outboard wing hoist sling attach- 
ment points and attach mooring cables to be secured to anchors 
forward of wing. 
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F-2 LIFTING BAG 


Pneumatic Bag Placement Under Wing 
7-1-1. | Figure 203 | May 20/57 
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NACELLE STRUT 
F 71141 CABLE 


PULLEY 


SPREADER 


Engine Installation Hoisting Equipment 
Figure 204 
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@ LEVELING 


1. General 


A. The airplane must be level to permit an alignment check of airplane 
structure following hard landings and following structural repair or 
modification. The airplane must also be leveled for jacking to prevent 
side loads from being applied on jacks or pads, see figure 201. 


2. Level Airplane 
A. Park airplane on level site (or approximately level). 


B. Place main and stabilizing jacks in position and jack airplane until 
wheels clear ground. 


NOTE: Do not load stabilizing jacks. 


C. Attach plumb-bob to hook above leveling provision scale in left wheel 
well, see figure 201, so plumb-bob just clears scale. 


D. Adjust main jacks until plumb-bob is centered fore and aft and laterally 
on scale to indicate airplane is level. 


CAUTION: DO NOT OVERLOAD JACK PADS. BRING STABILIZING JACKS UP Just 
® ENOUGH TO LOAD THEM FOR STABILIZING. 


Ps 
# 


rs 


(G 


PLUMB-BOB 


LEVELING 
SCALE 
Airplane Leveling Scale END 
May 20/57 Figure 201 8-1-1 
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WEIGHING 
1. General 


A. The airplane is weighed after any modification work in which units have 
been deleted or added to the airplane to affect a change in center of 
gravity location. Weighing is required for gross weight computation 
and center of gravity location. 


2s Tools and Equipment Required 
Cox and Stevens electric weighing unit (or equivalent). 
3. Weigh Airplane 
A. Place a weighing cell on each of main jacks positioned under wing in- 
board jack positions and under fuselage aft jack position, figure 201. 
See also 7-1-1, figure 2Ol. 


CAUTION: AIRPLANE MUST BE LEVEL AND JACKS ALIGNED TO PREVENT SIDE LOADS 
ON WEIGHING CELLS. : 


B. Locate kit on a stand convenient for connecting to weighing cells on 
jacks. 


®@ C. Connect indicating unit to operating electrical power source and allow 
tube filaments to warm up to operating temperature for approximately 4s 
minutes. 


CAUTION: FOLLOW OPERATING INSTRUCTIONS FURNISHED WITH WEIGHING KIT FOR 
PROPER VOLTAGE AND POLARITY. 


D. Adjust indicators to zero setting for each weighing cell. 

E. Jack airplane by operating each jack simultaneously to keep airframe in 
level attitude as checked by leveling scale and plumb-bob in left main 
wheel well. 


CAUTION: OBSERVE JACK PRESSURE GAGES TO AVOID EXCEEDING LOAD 
LIMITATIONS ON JACK PADS. See 7-1-1, figure 201. 


F. When all tires clear ground, weighing cell load values may be read and 
recorded. 


G. Lower and reweigh airplane with weighing cells interchanged to check 
weight and accuracy of weighing cells. 
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TAXIING 


1. General 


A. 


Taxiing of the airplane is no more difficult than taxiing any of large 
passenger airplanes presently in use. The main difference is that the 
swept wing configuration places wing tip farther back from pilot's line 
of sight which creates illusion of less span than that of straight wing 
airplane. 


The 138-foot 10-inch fuselage configuration actually gives an overall 
length of 143-feet 9-inches from nose tip to elevator trailing tip. 
Overall span is 130-feet 10-inches. 


The maximum taxi steering turning radius of nose gear is 58° on either 
side of center or a total of 116° turning angle. 


It is anticipated that majority of maneuvering at terminals will require 
no more than 80% thrust and this power would be required only to start a 
static loaded airplane rolling with nose gear turned from center. 


The basis for engine run-up areas may be determined from information in 
figures 201, 202, 203, 204 and 205. 


In regard to foreign object damage picked up through engine (compressor ) 
intakes, every effort should be made to maintain clean parking, taxiway 
and runup areas. This may be accomplished by cross sweeping with con- 
ventional sweepers or by use of heavy duty commercial vacuum cleaners. 
Studies made by NACA indicate that vortices, generated at engine inlet 
during some power conditions, may be capable of lifting foreign objects 
from concrete expansion joints or other ramp irregularities. Ingestion 
of some objects could cause severe engine damage. 
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START TO ROLL 


sane! 


TEMPERATURE ‘AT ENGINE CENTER 


Jet Exhaust Temperature 
Figure 203 
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TOWING 
l. General 
A. A towing lug is provided on forward part of nose gear strut to which a 


B. 


Ce 


tow bar can be attached. The lug is designed to attach to a tow bar 
which consists of a single 8" tube approximately 21 feet long and sup- 
ported by two wheels when not attached to airplane. The bar connects to 
airplane with a single pin fitting and is used for towing, pushing and 
steering the airplane by using a standard type tug tractor. 


Under towing conditions, the nose gear wheels must not be turned more 
than 58° on either side of center. If a sharper turn is desired, the 
nose gear torsion link pin may be disconnected, allowing nose gear 
wheels to rotate within 180°. Under this condition, the airplane can be 
turned within a 72-foot 8-inch radius or a minimum overall diameter of 
156 feet. Without torsion link pin disconnected from steering collar, a 
maximum 58° turn would require a 101 foot radius or an overall turn di- 
ameter of 202 feet. 


Towing lugs are also provided on forward and aft ends of each main gear 
truck for attachment of towing cables to aid in moving an airplane mired 
in snow or mud. 


The tow load design for nose gear for pulling or pushing is 37,000 
pounds. For each main gear, design tow load is 28,000 pounds. The draw 
bar load required to handle the airplane at 250,000 pounds gross weight 
on a 3% grade is 12,500 pounds. The torsional force required to rotate 
nose wheel with airplane in static condition on a dry concrete ramp is 
60,000 inch-pounds maximum. 


May 20/57 9-2-1 


fas Sie 2 sas Page ?O1 


BOEING TAXIING AND TOWING 


Towing 
MAINTENANCE MANUAL Maintenance Practices 
Typical Towing Arrangement 
aaa Figure 201 May 20/57 


Page 202 


NL 110e 


LS/o2 Sew 


8611-94 
cOP FINE T A 


SntTpey SZutuan], pue speoy ButMoy, 


€0¢g eased 
T- 3-6 


130° 10° an aS 


21' 5“ 


143’ 9” l 


Pts 5 CL « ¥)-- 


MAXIMUM ALLOWABLE TOWING LOADS 
PULLING LOAD 37,000 LBS | 28,000 LBS 
PUSHING LOAD | 37,000 LBS | 28,000 LBS 


APPLICATION 
ANGLE OF 
ABOVE LOADS 


TURNING ANGLES 
TORSION LINK PIN IN PLACE 116° TURNING RADIUS 
TORSION LINK PIN REMOVED 180° 
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USAGE: 


DESCRIPTION: 


FOR TOWING, PUSHING AND STEERING THE 
AIRPLANE USING STANDARD TUGS. 


SINGLE 8 INCH TUBE APPROXIMATELY 21 FEET | NOSE leat enbininerncem 
LONG SUPPORTED, WHEN NOT CONNECTED TO | STEERING Sein CIEE REMOVABLE PIN 
THE AIRPLANE, BY TWO WHEELS, A LUNETTE — CYLINDER | 


EYE ATTACHES TO THE TUG. A DOUBLE PIN 
FITTING ATTACHES TO A REPLACEABLE 
COLLAR ON THE SHOCK STRUT. 


LINK ASSEMBLY 


TOWING AND 
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TOW LUG 
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SHOCK UNKS 
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REMARKS: Include background, symptoms, corrective action, recommendations, or sketch; length of aelay or turnback. 


OU, 
EXTRACTED DIRECTLY FROM UR 


1. On a routine training mission. 


Engine ignition was used f ; 
‘twenty minutes. E ” or approxinately 


2- (mn inspection in accordance with 2 AF Twx. DM&A- 3738, th Leni 

‘ e spark igniter 
(P/N 313092, T.0. ed—J57~-H, figure 50, indix 24) was found to - seized 
to electrical lead (P/N 10-160110, T.0, 20-357-54, figure 52, index 19), 


3. Spark igniter (P/N 313092) and electrical lead (P/N.10-1600116) were 
removed and replaced, 
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lL. 100 hr. post flight was in progress. 


2. While pulling 200 hr post flight, it was discovered that those ignition 
unit mount brackets were cracked at top aft end. 


3. It is believed that excessive vibration is causing brackets to break. 


4, Part was put on order sea and broken bradkets will be replaced as soon as 
possible. 


5. Recommend using more durable material. 
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On a routine training mission, engine ignition was used for approximately twenty 
minutes, continual RGAgt 


Cn inspection after aretha: in accordance with 2AF TWX, DM4A-3738, the spark 
igniter, P/N 313092. Figure 50, index 24, 7.0. 2d-J5~-54, was found to be 
completely inoperative. | 


Spark igniter, P/N 313092, was removed and replaced with like serviceable item. 


System checked out satisfactory. 5 
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1, Acceptance check was in progress. 


2. During visual inspection, spark ignitor right side no. 
to be slightly corroded. 
did not fire during visual check with power on. 
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1, On routine training mission, engine ignition was used for approximately 
thirty minutes. 


2. After landing the ignition system was inspected IAW 2 AF TWX DM 4A-3738. 

The outboard ignition unit, P/N 10-94149-1A, ficure 50, item 15, TC. 2J-J57-54, 
was found to be inoperative. Possible cause of failure is the extended use of 
ignition system beyond designed limits. This is a sealed unit and is beyond our 
capability of investigation. 


3. Unit remove d and replaced with like serviceable item. 


SERVICE 
ANALYSIS 
FILE 


_B- 


Sais ae d2221 
(orice) WLS gaits fe mer 


BAC 3590 ®, 6-7000 


or h\ | . 


SOR THA TRANSPORT BIVUISIOM 
7 SRS | FAILURE OR UNSATISFACTORY REPORT 
MODEL prey mn, le etre 1 ree ~ =e TR ——iLa a ee 


‘SEMStst—<“tSSS~—SSCCSY T par : ART NAM 
| Shr ENITION (040% | i ™ 21304 7 pte. lenitoR |23lS 
 JFACTURER (7 e& irs T1445 ct BASE Wey plas wi ne A/C SER! ane a | A C HOURS ae ie | DATE aaa 4 Le pS 


REPAIRED ON A/C 
R OUTB‘'D 


DAY 
+ . j 4 i 
MAN HOURS REQ. TO FIX AIRP (CHECK ONE) | part rERMA SINCE | EFFECT OF MALFUNCTION (CHECK ONE) ° 
Geeta (2) 282-5 te] 20---50 /2] 250 500 | e NEW a oy NONE 'V] FLIGHT DEVIATION {E | FLECT. ODOR OR SMOKE 
[li t2-.1 [4} 5--10 50-100 [R] OVER 500 OVERHAUL DELAY . LENGTH IN a CANCELED [F) FIRE 
(2) 1 91215] 10 —-20 ie 100-250 STATE NO. | | [fT] TURNBACK { REMARKS [A} ACCLOENT 10] OTHER 
IN REMARKS | | Tr} INCIDENT REASON IN REMARKS 
OLATION SKETCH —CHECK LOCATION AND POSITION . 89 POSITION GRRE 60 FO | DISPOSITION 
* ° ' - 
fas ee =O SE + 1) usep As 1S 
iif L INB’D [2; ADJUSTED 
(3 
t 


_ 7 : 3 1B'Q P 
ES CONT ji rea, | PART 


1 REPAIRED LOCALLY 


f ra an 
— W\ Wy > «LEFT VHY FAILED | 15) NON REPAIRABI.E 
i\ Sas 6 RIGHT DES iCoN 20 7S & REPLACED 
| Oe Pas Ve - 7 UPPER 7 REPL‘'D, OLD PT. SCRAPPED 
4 oo 8 LOWER ‘Bl REPL'D. RET. TO DEPOT/MFR 
re — o cre i Vi} 
on CV Pee eee . Ay a FACTO R- 1 'S] HELD FOR UR. EXHIBIT 
; , Sesiiares | 10} OTHER 
CJ 95 af | MALFUNCTION OCCURED OURING 10 | - 
83 ne | MAINTAINABILITY 
5 S| | STATION | MALFUNCTION FOUND oveing_1 6 | ear se conmeees PO POOR 
4“ eae. oR | Ol. FABRICATION 13. AER/REF Iw rERCHA NGEABJLITY{S! INACCESSIBLE 
ocsvieg tt POSITION Ge | be a AM 3 DESCENT  Rea’s not niet FREQUENT TROUBLE 
“16-31 pe eae } 03. INSTALLATION == 15. APPROACH ACCESSIBILITY NUISANCE ITEM 
babe fn Bia, ike SySrett é. NCTION AL’ 16. LANDING | 3) Goop iI CAN BE \INSTALLED 
ite Sa Foor OY } §=05. GROUN : N17. SHUT-DOWN rz] AIR. Oo} FF WRON 
See 06. PREFLIGHT 18. POSTFLIGHT 9 Fe AIR i toca Bhi ae 
) SS | 07. STARTING 19, PERIODIC ) FAILURES REPORT SUBMITTED FOR 
agent Gm acento 08. TAX! 20. SPEC. INSPECT'N| vais RET ane tea \ 
we a. 09. TAKEOFF 21. IRAN | COVERS i RECORD/INFO # 
4 A 4s 10. FLIGHT 22. MODIFICATION ROUTINE ACTION ¢% 
ar 11. CLIMB 23 OTHER 5 URGENT ACTION 
TAS, 12. CRUISE 24 UNKNOWN SAFETY OF FLIGHT 
= —— . —=—- = = RR a == eerie ss5 oe eae a a wn == 
PART SERIAL NUMBER REF. CAT. NO. CUSTOMER UR NO. OTHER REF. ; 
FIG. NO. 


Ei ncuct bh oN 42d: Suy- W-S9- T44 <: | ~ 


REMARKS. Inc lude background, symptoms, corrective action, recommendations, or ences length of delay or turnback. 


PAT ik: eee OL Hh aereral 


es 


nee Aan a wk 


——— - 
ees ee 
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1. Ignition unit was used thirty-five (35) minutes during flight. 
2. Unit was ground checked after flight and found defective. 


3. Removed and replaced with serviceable like item. 
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1. In flight on routine training mission. 
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panel hand opened. 
but it would not remain the the close position. 


to operate. 


3. Replaced ignition unit and difficulty corrected. 
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1. Afterflight inspection following & hours flight and wet take-off during 
which water injection appeared to function nermally. 
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1. Aircraft undergoing postflight inspection. 
2. Pump blades hard to move and blades binding. 
3. Bearing failure. 


4. Removed and replaced with serviceable pump. Defective item turned into 
supply for disposition and repair. ° 


5. Manufacturer be advised and necessary action be taken to preclude future 
failures, 
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\ < OV Oo = ; coe }—— Po OR + {9 HELO FOR UR EXHIBIT 
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% “A 1S 10. FLIGHT 22. MODIFICATION |< ~ | #M ROUTINE ACTION 
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REMARKS. , iclude background, symptoms, corrective action, LO or sketch; length of delay or turnback. 


1. Routine water injection sheek. 


2. During routine water injection check, valve part no 1650-628~2988 
on no. 3 engine failed to operate. 


3, Electrical connection bad, valve would not cpen. 


4. Valve removed and replaced with like serviceable item. Defective item 
being held for disposition instructions. 


5. Ree: mmend a teardown and stud; be made -f item tc determine cause of 


were F x | 
SERVICE failure. 
ANALYSIS 


- it fo, sur At | 
(OEPCED it tieng llr. mm ws 
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- Ehsan ‘14680 CARS WELK i¢3 | S44 | UN K | j mo. | bay | Fe. 
MAN HOURS REQ. TO FIX AIRP (CHECK ONE) PART HOURS SINCE A EFFECT OF MALFUNCTION (CHECK ONE) — 
[0] O—t2 [3] 22-5 [8] 20-50 [9] 250. soo | ° NEW SY | NONE (V] FLIGHT DEVIATION - (£] ELECT. ODOR OR SMOKE 
T} t2—1 [4] 5--10 [7] Sso—100 [R}] OVER 500 | OVERHAUL DELAY = \_« LENGTH IN [C} CANCELED IF] FIRE 
2 1—-212{5] 10—z20 100-250 STATE NO. | | OT] TURNBACK { REMARKS (A| ACCIDENT [0] OTHER , 
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13° <1 \ . 34 93-4 ye 85 6 GH Paki REPLACED 
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eae may sence ZF POSIT! ON Pa O02. SENCH TEST 14. DESCENT Rea'snot met [6] FREQUENT TROUBLE 
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% 6 “4 % 2A. 10. FLIGHT 22. MODIFICATION | (1 ROUTINE ACTION 4 ¢ 
Ly 55 11. CLIMB 23. OTHER | @ URGENT ACTION 
62 A alien We 12. CRUISE 24. UNKNOWN i qu SAFETY OF FLIGHT 
- OO — ——eaeSsSsSSSsS SSS SSS eee SS SS OOOO 
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REMARKS: Include background, symptoms, corrective action, recommendations, or watch, length of oti or turnback. 
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3 fore 
_ ROUTING Dow $l O87 Kase HT WNS0E ET fot C/B A TELE b ESET , Met L 


TRIMER AbAIY. Oy LOAVID DIS-F0LRED FO 8B PAR fagWwh 


Su steer Ol. $7 Aevn Ted Lae 


EXTRACTED DIRECTLY FRCM UR 


LVER MERA Fe On” 


1. (Cn postflight inspeeticn the circuit breakers on the fuel air starter 
compressor were out. 


2. The circuit breakers were reset and they popped again. Upon‘inspection 
the compressor was found to be frozen up. The cil quantity was checked and 
found tc be fully serviced. The oil was diseclrred te a dark brown. The 


oil was checked wricr te flight, the cclor was xacrmal. 


3. Yvause cf maifunetion is possible, oil starvation or excessive heat caused 
the malfunction. | 


+, Compressor was replaced with serviceable ccompress::, system was checked 
and operated normal. ‘The defective compress¢r was turned into regular supply 
channels for repair. 


" SERVICE 
ANALYSIS ' : P 
FILE >. vtecommend that test be run on the lubricating system on the compressors 


to determine if the lubricaticn is at fault. 
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REMARKS: In chale background, symptoms, corrective action, recommendations, or sketch; length "5 delay or turnback. 


| 1 ww RA , ? 
| yy Ariatecr prefetch , RAG attire diane 


- tous 3 : the wake 

| —— EXTRACTED DIRECTLY FRCM UR 
ee ee. : 
Le 


sh sails 


~ » . ; ~ e e . . a t« . . 
! 1. Valve operated normally until circuit breaker popped Circuit breaker 
—— . was reset severnl times and would vop when anti-icing valve switch was 
| actuated, 


2. internal shert within the valve actuator. 


3. Unknown. 
| é | Ly Removed and replaced with serviceable item. Defective item turned into 
| , 
SERVICE P ; , : : - oe lets ‘ 
| ANALYSIS 5. Continued evaluation of this unit be made to perfect reliability of this 
valve, 
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REMARKS: Include. background, symptoms, corrective action, recommendations, ‘or sketch; oF dhetch: lenath of delay or turnback. 


bung poeiflz ht 2 easels angler ceorAict at+y 
MIKEY w 3 anger with MAF Af fOed pproere taney fry Cf 


Ayohin Abeer the procrting hole, 
BATRAG TL. VERO TIS «Rit le WR 


1. Aircraft was undergoing a routine postflight inspection. 


2. During the postflight inspection it was discovered that the upper mount- 
ing flange was broken below the mounting hole of no. 3 engine's water injec- 
tion control valve. 


3. Overterque of mount bolt, misalignment, or engine heat expansion. 


4, Broken control assembly was removed and replaced with a like serviceable 
item. broken item held as UR exhibit. : 


5. <A possible change in the torque requirement table for the upper mounting 
flange or manufacture contrel out of better material. 


| 
6. Copy of this UR io be forwarded to AFPRC, BAC, Seattle 14, Washington. 


ANALYSIS 
FILE 
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REMARKS: Include background, symptoms, corrective action, recommendations, or sketch; length of delay or r turnback. 


“ TAs 
XTRA TED DIRPCTLY, FROM, UE 


1. %ngine received in shops fer Project Quick Switch. 


a 
é. when water pump was removed, it was noted that subject Support Bracket, 
P/N 69-8900, was cracked. (See @nclosed Photo lir 2640F). 


3. Unknown. This bracket is a replacement for bracket that had failed 
previously, and was manufactured as a stronger replacement for 56 series. 
KO-135 Acft, 


4. heplaced with like serviceable item. 
SERVICE 
ANALYSIS 


4 


5. Recommend that an investigation be conducted to determine if this is an 
isolated case, or failures are still being encountered. 


-~ 
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is Oe | MALFUNCTION FOUND URI | MAINTAINABILITY 
CX, Aa ic oii - OURING | eo. NO COMMENT T) poor 
| R Hua poner eer 13. AER/REF | PUT INTERCHANGEABILITY '5' INACCESSIBLE 
| SECTION position $ | a. hs prey ca 14. DESCENT Req s not met ‘8 FREQUENT TROUBLE 
3) Ky — » INSTALL 15. APPROACH ACCESSIBILITY SANCE ITEM 
{78 -92 | 04. SYSTEM FUNCTIONAL 16. LANDING | PR ¢ 
4 — 4 —34 = . A lg gl Jue er ; (2; GOOD 8 CAN BE \INSTALLED 
ae] eee os fae ' 05. GROUND OPERAT‘'N 17. SHUT-DOWN 3) FAIR- A FREQ. IS [WRONG 
ie ee cay | 06. PREFLIGHT 18. POSTFLIGHT - SennnDED | canmentccamniiitencer cores 
=>) SSe= Se, | 07. STARTING 19. PERIODIC VO FAILUR | REPOPT SUBMITT R 
endl oedema gine | 08. TAXI 20. SPEC. INSPECT’ Nn! a es =? mike ee 4% 
mm $3 09. TAKEOFF 2). COVERS ]} RECORD/INFO 
15 | 20. FLIGHT 22 MODIFICATION : lt | ROUTINE ACTION 
| 11. CLIMB 23. OTHER URGENT ACTION 
12. CRUISE 24. UNKNOWN | | SAFETY OF FLIGHT 


PART SERIAL NUMBER | REF. CAT. NO. AO = OS I= xe SY | customer ur UR NO. OTHER REF. ble 
| , FIG.NO. ff & | | 
| _ FSF INDEX NO. 1 ie 03 9-§ Tn bas /6 3 aes jc Ste De Oe 


REMARKS: Include background, symptoms, corrective action, recommendations, or sketch; lengt or sketch; length of delay or  turnback. 


Dunst FUVCT OWI TEST OF JONI LOW FY 5, 


IGCMMT Hd Phog ta MO. FS CA Kyyep Jo Flee. 


Lave 377 CATIOA? BIS C405ED  / CWT S00) ur FEA D, : 
EXTRACTED Las Cet Y LEAR OS UR « KALE « i 


1. tostflight inspection in prozress, 


135 (K)A-2-4 paragraph 669, it was noted that the igniter plug mounted 

in number five burner can failed to fire. Further investigation and inspection | 
disclosed that the ignition unit p/N 10-106700-1D was defective. At the | 
present time facilitics are not available for bench check of this unit. | 


| 
2. buring functicnal test of the ignition system in accordance with ; | 
} 


3. Unknown, 


4, Defective ignition unit replaced with like serviceable item. This action | 
corrected the difficulty. Subject item being heid for disposition instructions. — 


ANALYSIS 


FILE 5. Due to the fact that the subject item is cf the latest configuration, 
recommend a study be conducted on the exhibit item to determine the exact 


cause of failure. 
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wl SNS FAILURE OR UNSATISFACTORY REPORT 
ENGINE 7 AIR FRONT TUBE 
C 


KBSA Eg leajor |" NO. 182213 | oes CASKET | 1369 


RER | SERIA HOU! | DATE FAILE 
PRATWHIT 77448 “caRswece 2? "1466 NK OB IB 


MAN HOUFS REQ i FIX AIRP (CHECK ONE | PART HOURS SINCE | EFFECT OF MALFUNCTION (CHECK ONE) 


{= 
‘ 


(Oj O -t2 [3] 242 -5 [6] 20 oe [9] 250 -500  @ NEw L216 rT NONE 'V] FLIGHT DEVIATION [E;} ELECT. ODOR OR SNOKE 
fh t2-1 [4] 5 [R} OVER 500 | Cy} OVERHAUL (D! DELAY | LENGTH IN iC | CANCELED iF} FIRE 
(a) i- 242{8] 10 -20 aa STATE NO [T] TURNBACK { REMARKS Al ACCIDENT [0] OTHER 
IN REMARKS | | Tj) INCICENT REASON IN REMARKS 
: 
LOCATION ve ~CHECK LOCATION AND POSITION > 89 POSITION | HOW FAILED 6040. DISPOSITION 
a ali L OUTB‘D | t [I] USED AS IS 
aH iif LINB’D | 3 2} ADJUSTED 
19 64-87 —-~ } ©» INB‘D Lo W KI ; (3) spares ON A/C 
17 82--_ J R OLTB'D } (3) REPAIRED LOCALLY 
_— TRERA:. veeen 5 LEFT Ov Es AFIS ‘51 NON REPAIRABL.E 
Wa Nese 0-4 \ Abe es et ee HEAT REPLACED . 
| oo REPL'D, OLD PT. SCRAPPED 
> ; 48 > 
15 \ ty 8 LOWER S| REPL’D RET. TO DEPOT/MER. 
“(>< i 46 <4 z ’ ; core ! . “PRESS JURE. ‘ p HELD FOR UR. EXHIBIT 
74 ek oe rp {| (O} OTHER 
7) ov 30 > | B4 AALFUNCTI CURED UVC Dancy sta , . ———- 
- eh De ie. i” wt oe o  MAINTAINABILITY 
4% ba ee > vr} | MALFUNCTION FOUND DURI? ve__7O sedges 4 
on RQ 6” 95 STATION _ ve | com IVIENT (4) POOR 
° A es Fad | 01. FABRICATION 13. AER/REF | INTERC {ANGEABILITY[5! INACCESSIBLE 
i a * I section PL POSIT iON 1 | O¢. BENCH TES! 16. DESCENT Rea’s not met [6] FREQUENT TROUBLE 
. Q Y 16 j 03. INSTALLATION 15 APPROACH ACCESSIBILITY. | NUISANCE ITEM 
12 oe ot ee 31-33 99 | O04. SYSTEM FUNCTIONAL 16. LANDING | %}Gg00 ts] CAN B INSTALLED 
~~ Oy glam @ eG Af | 65. GROUND OPERAT’N 17. SHUT-DOWN 3) FAIR rol FR EQ. 1s {WRONG 
AN ge fea ES 17 | 06. PREFLIGHT Meshes io mal Ack 
hese Lo 1 7 SS 10 | 07. STARTING 19. PERIODIC | NO FAILURES REPOPT SUBMITTED FOR 
_ 43 3-+ . , = ey | O08. TAXI 20. SPEC. INSPECT Ni THIS RPT 
ma ll OFT. pe 09. TAKEOFF 21. IRAN | COVERS _ |.) RECORD/INFO 
$ er Gan We ae | 10. FLIGHT 22. MODIFICATION | fw) ROUTINE ACTION 
a i, URGENT ACTION 
62 71—*®) | SAFETY OF FLIGHT 


PART SERIAL NUMBER 


y . CLIMB 23. | 
“ Cam ae we 12 CRUISE a UNKNOWN ‘- 2 TAS TY OF FLIGHT | 
~~ | CUSTOMER UR NO. CRA FO |omerrero © 
7BW-SB-222 _ 


REMARKS: Include background, symptoms, corrective action, recommendations, or waeteh, sett of delay or turnback. 
} ott - vestry wit ifort 
Or — Ae i Lhe 
gaehe te ore angren */ and 75 eects fe sites 
Alor , 


Cnctats — Cuore frat iol PARE, 


ESTBACT OD, DUMCTEY 100, UR 


REF..CAT. NO. ore JS 7- og 
FIG. NO. GG 


INDEX NO. 


1. 100 heur restflight inspection-was in prcgress. 


2. uring the inspection cf the number three and number cne engines, the 
following anti-icing gaskets were found blown: 


a. Q2 e284 ‘Q= 641-737: .) left and right Side. 
b. 0245-2540- 641-6913, left and right side. 


~ “SBERVICE 


3. Excessive heat and pressure. 
ANALYSIS 4 


. Removed blown gaskets and replaced them with serviceable like item. 


Use more durable materials. 
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- 


a - - -- —_—— ——— —~ — — ——_ en a eee 
| SYSTEM “fs PART ‘NO. “PART NAME 
eras _ ANTI= ICING OA 1 fo) SIF los” a | SHUT OFF VALVE 3400 
MANUFACTURER | BASE OR OPERATOR A/C SERIAL | A C HOURS DATE FAILED 23 8 
~ o i 
WHITTAKER —79S5O LOIFING Gl 3G/7 UNI N: i ae 
‘MAN HOURS REQ TO FIX AIRP ¢ ae ONE | PART HOURS SINCE | EFFECT OF MALFUNCTION (CHECK ONE) 
iO] O--tS [8] 232-°S (6) a6 59 250 500 | @ NEW ween 3] NONE [V] FLIGHT DEVIATION FE} ELECT. ODOR OR SMOKE 
Mb: Ya--1 [4] §— 19 Py st 4 OVER 500 | ©!) OVERHAUL | {BD} DELAY | LENGTH IN IC] CANCELED (F] FIRE 
>; 1- 222{§} 10--20 (8) 100— STATE NO. | | [T] TURNBACK { REMARKS [A] ACCIDENT [0] OTHER 
| IN REMARKS | | TT) INCIDENT REASON IN REMARKS 
LOCATION SKETCH--CHECK LOCATION ANO POSITION --— a9 POSITION | HOW FAILED 4 163 DISPOSITION 
é “1 F 
1 L OUTB‘D =— 4 , 7 
eT AT > tingo” | INTERMITTENT Is, ADJUSTED 
«19 4. 87 3 R INB'D 4’ REPAIRED ON A/C 
17 82 | } 4 R OUTB’/D PPE RATION | [REPAIRED LOCALLY 
_-- x “¢ > LEFT 1 WHY FAILED  & : ° NON REPAIRABI E 
13 s3--1\ \4 6 RIGH | REPLACED 
\ - Fm 7 UPPER | UN K NOWN | 7) REPL'D, OLD PT. SCRAPPED 
nS: * Bpn ‘<4 8] te 8 LOWER | | 18] REPL’D, RET. TO DEPOTZMFR 
-\ = 4s VFO 3 9: LORE t~ pb erika a Peer —| {6] HELD FOR UR. EXHIBIT” ? 
74 ee ae : ae (Q} OTHER 
An ae ) ’ a2 | MALFUNCTION OCCURED DURIN > 1% }— seth a oe 
< * 4 83 mere eater 1 fy TAIN TAI JABIL LITY 
a —% w 7-16 5, , ' MALFUNCTION FOU IRIN /4 ‘ i 
2 eee GES oO ds | STATION Ps: ee MALFUNCTION ‘FOUND DURING___ —! gm no con MENT Zl poor 
bs 4% CY Ol. FABRICATION 13. AER/REF =| FT} INTERCHANGEABILITY!5! INACCESSIBLE 
is - —\ | section’Z Ep POSITION. | PE. BENCH TEST 14. DESCENT ~~ Req's not met [6] FREQUENT TROUBLE 
- é " xv 16 3] ? =. Ose INSTALLATION 15. APPROACH | accESSiBILITY 7 NUISANCE ITEM 
os 2 fb 4 Yo -yfO E ge | 04. SYSTEM FUNCTIONAL 16. LANDING | (3\ coop [8] CAN BE (INSTALLED 
4a) ‘i 4 Se £ | a / sigs | OS. GROUND OPERATN 17. SHUT-DOWN r31 FAIR iS} _FREQ. IS {WRONG 
ot ae = QK ae | O06. PREFLIGHT 18. POSTFLIGHT | — ahh chheeen 
1112. > > | \07. STARTING 19. PERIODIC | NO FAILURES | REPOPT SUBMITTED FOR 
red a 1? : J in 9 | \0g. TAXI 20. SPEC. INSPECT'N| Tuc ppr. i 
wl PP ae ee | 09. TAKEOFF 21. IRAN | COVERS | |.) RECORD/INFO 
$ 4 44 te A | 10 FLIGHT 22. MODIFICATION | ~ : \| Wi ROUTINE ACTION 
| Le i cn | CLIMB -23. OTHER H URGENT ACTION 
ss ils NK” ae 1 CRUISE 24 UNKNOWN I || | SAFETY OF FLIGHT 


——nmesoeeene —————— eee 


PART SERIAL NUMBER ‘T OTHER REF. 


~~ 


lS 


REMARKS: Include background, symptoms, corrective action, recommendations, or sketch; length of "astay or tied 


——— SS ee 
- _ 


ROUTING lit wAce, - betty ak “sah oferta 


We ay AD RECT RS MG WY 


1. Aircraft undergoing periodic inspection. 
2. butterfly won't oper :te properly - butterfly operates intermittently. 


. Unknown. 


4. Removed and replaced with like serviceable item. (id valve turned into 
upply fer disposition, 


5. Recommend manufacture be advised cf this ccnditicn and take necessary action, 
SERVICE 


ANALYSIS , 
FILE . ° 
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r ENGINE _ =— ee. > yl ee 
ir: pcs —s = ——_= <= a — os — 
DEL SYSTEM PART NO. | PART NAME 8 
- | - 
K 358 Kuen A Pome b40 5 350 290 Po. Cwrac. 10680 
' ACTURER | BASE OR sees SERIAL A C HOURS | DATE FAILED €& g§> 9 
{ | 
Benoix 0688 re : Han /C| 0 40 UNK | uo. | car been. 
MAN HOURS REQ. TO FIX AIRP (CHECK ONE | PART HOURS SINCE | EFFECT OF MALFUNCTION (CHECK ONE) 
6] O-— 2 [3] 2¥e--5 [6] 20-50 [9] 250--500 ) NEW Sb 7 @M NONE (V] FLIGHT DEVIATION fE) ELECT. ODOR OR SMOKE 
1} 42--1 [4] 5—10 (2 50-100 tr] OVER 500 | [-) OVERHAUL DELAY | LENGTH IN iC] CANCELED Fl] FIRE 
2} 1-225] 1o--20 (B} 100—250 STATE NO. | 'T] TURNBACK { REMARKS ty ACCIDENT 0] OTHER | ae 
IN REMARKS | INCIDENT REASON IN REMARK 
UNK = bs . 
LOCATION SKETCH —CHECK LOCATION AND POSITION . 89 POSITION | @HOW FAILED | ¥/ 157 | DISPOSITION 
hee 7 |) 28 L OUTB'D | | + f(T] USED AS IS 
git < LINBO | | ADJUSTED 
9 a4-~ 87—- b 3 RINB'O | ReEGuvia TION Lin prope’ 3, REPAIRED ON A/C 
a ma aNNG ; 5 fern | 4) REPAIRED LOCALLY 
ee \ \y¥A 5 , WHY FAILED b 5 NON REPAIRABL.E 
' ‘ . a\\ De 6 RIGHT | Too o ; @ REPLACED 
\ \ rg Wye 7 UPPER WA 7: REPL'D, OLD PT. SCRAPPED 
15 bs Of ee See 8 LOWER NK 1B} REPL’D RET. TO DEPOT/MFR 
ae aNe ha De = weer ba pe mnt 6G] HELD FOR UR. EXHIBIT 
, ‘ y 7 | | 'O) OTHER 
nN ar \ pe a4 * | MALFUNCTION OCCURED DURING JO L bine oe 
ead fi Pee ies 4 VAINTAINABILITY 
% 4, { f N FO 
ay } Oke FABRICATION 13 tty REE L} INTERCHANGEABILITY Fi INACCES SIBLE 
“ 16 3) 03. I 15. APPROA ACCESSIBILITY 17] NUISANCE ITEM 
12 y Z 3S 30:4 tae | 04, SYSTEM FUNCT! ONAL 16. LANDING | [3] GOOD 8} CAN BE INSTALLED 
al “™ 4 | Pats IO + Fy commsial 05. GROUND OPERAT‘N 17. SHUT-DOWN Kj FAIR 13 FREQ. 1S fWRONG 
aR Y =e : od ratte | 06. PREFLIGHT 18. POSTFLIGHT =a -----__-—-- ae — 
- A =>" § = 07. STARTING 19. PERIODIC NO FAILUR fp T MI T a 
Ae = vad banca (9 | 08. TAXI 20 SPEC. INSPECT N| Per a ES EPOF ‘SUB ITTED FQ 
i # T ot erepscamat ty S| 09. TAKEOFF 21. IRAN | COVERS | + RECORD/INFO 
6 4A 1s 10. FLIGHT 22 MODIFICATION | NT} ROUTINE ACTION 
yy 11. CLIMB 23. OTHER | Sa | @ URGENT ACTION 
62 | Cy 12. CRUISE 24 UNKNOWN f | SAFETY OF FLIGHT 
PART SERIAL NUMBER ER Sar ME RSME UR wT at | OTHER REF, She ge 
3S FIG. NO. 
rrr: cn a ae i Y/a 3 SW $9-/vyB ee en 
REMARKS. Include background, symptoms, corrective action, recommendations, or sketch; length of delay or turnback. 
WHE ENTERING TIAEF) C PATTERA No 1 ENG. 
GUIT » Croun CHECK LEVEALED EAG. OH. Up +o 
gs % | 
Oo then lA/ Ov4 SA vT . 
| e ITSELF Down, 


EXTRACTED DIRECTLY FROM UR 


? 
Engine checked out CK with new AdA4, 


SERVICE 
ANALYSIS 
FILE 


D.A theory 


SIGNATURE 


BAC 3590 


ae PE e777 FAKE tre PT Y~ SENSING 


DATE ‘41875 


IY STE HI 


Loss of EPR, 


1. ACFT was entering traffic pattern after completion of flight. 
2. Filet reported that the no. 1 engine failed in pattern. 
RPN, cil pressure, and fuel flow. Ground run revealed that engine operation 


was CK to eight-five percent, at that point the engine shut itself down. 


The AJAY fuel control, S/N 181838 was replaced with a like SVC item. 
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eS 
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DATE FAILED 4 Ze g 


a { MO. | DAY | YR. 
MAN HOURS REQ. TO FIX AIRP (CHECK ONE): © rr HOURS SINCE | EFFECT OF MALFUNCTION (CHECK ONE) 
10] 0--12 222-5 (6} 20~-50 250 500 | NEW a fe | NONE 'V] FLIGHT DEVIATION (E] ELECT. ODOR OR SMOKE 
fli 12-1 [4] 5—10 50-—100 OVER 500 | } OVERHAUL DELAY | LENGTH IN IC] CANCEL ED F| FIRE 
C2] 1--21-2[5] 10-20 100—250 STATE NO. hal TURNBACK { REMARKS [A] ACCIDENT OTHER 
UN KIN REMARKS | | IT] INCIOENT REASON IN REMARKS 
ae See | ~ | arn e 
as LOCATION SKETCH —CHECK LOCATION AND POSITION ->— 89 POSITION HOW ae iS S$") DISPOSITION 
= 
rma rn yee 1 L OUTB’D | 6 ERATIV cS nent TIHSED AS IS 
' 7 AP HII 2 Lt INB’D 2} ADJUSTED 
19 Of 3 RINB‘D | | Et REPAIRED ON A/C 
7 tN EE MES gk kD coer, gs sameeren ares ee al 4) REPAIRED LOCALLY 
a ’ Vos 5 LEFT #_WHY FAILED 207 > | 5) NON REPAIRABLE 
13-=(° | 34 83 she 85 6 RIGHT ine ita N Ea REPLACED 
wile ya 7 eee | | [2 REPL'D, OLD PT. SCRAPPED 
WOE i OWE =X SIT O fe [8] REPL’D. RET. TO DEPOT/MFR. 
Ah 1 ees “ o2\\ io Bere + 9 FORE = FACTO eee '9] HELD FOR UR EXHIBIT 
i 39 | | 7 0 AFT ing. 12. | (0! OTHER 
Nie —" 4 yp sv | MALFUNCTION OCCURED DURING. ~b ce enties wie : SES 
itera ds LO 16 - A SRE MALFUNCTION FOUND DURING | PACATAAEILENS 
= oe a ” 9 ”|sranon | Ce —~{ [oO] No COMMENT [q] POOR 
i i sd amepomn. | Oh. FABRICATION 13. AER/REF hy oN TERCHANGEABI Lity'5) INACCESSIBLE 
ae a7" [section LI “posirion | 9% BENCH TEST ie: areronen | acchfaeiel et fp CAGDENT TROUBLE 
é a. } seat . <A T RUTN { A q¢ 7 UIS iV 
12—~ . + > f hi , ™ 33 _3 32 34 | 04, SYSTEM FUNCTIONAL 16. LANDING | (3) ESSIBIL / 8] CAN BE INSTALLED 
41 G0 Wi fawn Ee, baeer eoesmo reeks N37. SHUT-DOWN | [3] FAIR [9] FREQ. 1S {WRONG 
me Ni, (5 Sl SSS, caer | 06. PREFLIGHT 18. POSTFLIGHT _—. = as 
ae ane SeSso Be rN’ Be SFeariGecrn| SO,fauynes | EPORT SUBMITTED Foy 
2 + y Fae ——-—» :,! ‘ ' : 
tame | wx | ra A om 13 | 09. TAKEOFF 21. [RAN COVERS i= RECORD/INFO ’ ¥ 
$ 1s “4 uF 1s 10. FLIGHT 22. MODIFICATION | ROUTINE ACTION } 
AS ao CLIMB 23. OTHER a i URGENT ACTION 
62 Mer ** 4, o- 12 CRUISE 24 UNKNOWN | | SAFETY OF FLIGH 


——— 


~ | CUSTOMER UR NO. 


2402 Apid- pues Sq- Ul. 


REF. CAT. “NO. 
FIG. NO. 
INDEX NO. 


goa 


EXTRACTED DIRECTLY FROM UR 


| eg Henit ion unit was used twenty minutes inflight. 
<. Unit was vround checked after flight and found defective. 
3. Remeved and replaced with serviceable like item. : 
» 
SERVICE 
ANALYSIS 
FILE : . 
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SCA eh ore eR | 0407 | Sse. a men [A STARTER 2883 
, JFACTURE a om 5 | b FRIRCHILD a | A/C SERIAL =O: | A C HOURS UN ke. | DATE aa oe 30 eo 


MAN HOURS REQ. 10 FIX AIRP (CHECK ONE) | PART HOURS SINCE | EFFECT OF MALFUNCTION (CHECK ONE) 
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LOCATION SKETCH ~ CHECK LOCATION AND POSITION ..--89 POSITION | HOW FAILED | Iss | pels 
ey 1 Lourso |NORPERATIVG | (1 USED AS Is 
; 2 LINBO | 3 ADJUSTED 
19 84 87-— f RB RINBO | (3, REPAIRED ON A/C 
_W rN fF i DF OUTE'D - +----- eames OP 4] REPAIRED LOCALLY 
—_ < ; Sait WHY FAILED i | Ob r NON REPAIRABI.E 
13 83 ees REPLACED 
\ = ‘tag hit 7 UPPER | MaLEUNCTIO N REPL’D, OLD PT. SCRAPPED 
oe a a ) tA te 8 LOWER tel REPL‘D RET. TO DEPOT/MFR 
of Re 32 46 Pa 8,2 5 ? 9 are ' COMPONENT PF QT | (9] HELD FOR UR. EXHIBIT 
, | Scan ¥ oO ‘ \. fee 0 OA OTHER 
mi) «4 yy Py a | MALFUNCTION OCCURED DURING O07 | i) OTHER | . 
: . 83 a MAINTAINABILITY 
145. ’ 7 --16 << | r } INO TT ! iT 
72 Pe " : P ¥ 95 oration: MALFUNCTION FOUND urine: 0 ..| re COMMENT FH) POOR 
We A SS , Be beens nas 13. ABR/REF TY INTERCHANGEABILITY'5! INACCESSIBLE 
ve - < Nj Y ) NECCEN {, ts ae 
| oa ae - 61 | sec word | POSITION + a eta ae 14 DESCENT = Reqs not met [Q] FREQUENT TROUBLE 
é ; a 16 3) } 05. INSTALLATION =—=—-— 15. APPROACH | ACCESSIBILITY 7} NUISANCE ITEM 
 —e “ce >» PP rey 33 _39 34 04. SYSTEM FUNCTIONAL 16. LANDING | [31 G90D bey CAN BE INSTALLED 
4) ws ap ME" Sai FO Soy sed | 05. GROUND OPERAT N 17. SHUT-DOWN | TS} carr [9 FREQ IS JWR ‘ONG 
ae aa Neg  ~ S ies aoe | 06. PREFLIGHT 18. POSTFLIGHT [St I mcm 
~ >” “=—7 C  ¢ T cr ‘ 
1) ¢ “ | O7. STARTING 19. PERIODIC NO FAILURES REPOPT SUBMITTED F 
‘ass m : ppeedligecees i 19 | 08. TAX! 20. SPEC. INSPECT’N! tuic RpT u 
/ wo | fa. . ee 09. TAKEOFF 21. IRAN | COVERS 1 ] RECORD/INFO 
x 14 f° wee: As 10, FLIGHT 22. MODIFICATION : ROUTINE ACTION & 
7h 74 11. CLIMB 23. OTHER [- Reishi ACTION 
62 Ae < 12. CRUISE 24. UNKNOWN | | SAFETY OF FLIGHT, 
PART SERIAL NUMBER REF. CATING CUSTOMER URNO. + +~=~—_| OTHER REF. FSR TWK 
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REMARKS. ‘Techie background, symptoms, corrective action, recommendations, or sketch; length a delay or turnback. 


(Pee eo — E/he Bact urns reper stare 
re = Lf piwa A, re Pe C. a. ay ee  ianiseceire 
Rye | ata. she tid gFeetinee, aeea el Ss 

SL ie ay Bae DS ews. 


EXTRACTED DIRECTLY FROM UR . 


1. ACFT scheduled for 1730 take-off 1 headstart roman 2, mission. Unable 
te start no, 4 engine due te starter being inoperative. ACFT aborted. 


2. Inspection cf starter revealed that the burner pressure switch P/N 
733B8377P1 had shorted so that continuit, was obtained between all pins in 
the cannon plug. 


3. Defective starter replaced with a Namilton Standard starter Stock 
2995-633-4827. Defective starter will be repaired locally and returned to 
service as soon as necessary parts are received. 
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MAN HOURS REQ. TO FIX AIRP (CHECK ONE) PART HOURS om | EFFECT OF MALFUNCTION (CHECK ONE) 
O] o-- 22 GB) 212--5 20—-50 {9} 250-500 ® NEW 2 t) . NONE (V] FLIGHT DEVIATION 'E] ELECT. ODOR OR SMOKE 
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REMARKS: ” tachede background, symptoms, corrective action, recommendations, or eR, lenis _ delay or turnback. 


PAC Te eu edd PR OU UG 


1. “uring after flight inspection. 


2, The compresscr circuit breakers were found in the open position. The 
circuit breakers were reset but imacdiately tripped Further investigation 
revealed that compressor could not be retated by applying pressure tc the fan 
blades, " 


3. Cause undetermined, possibly seizure of cylinders. 
4. Defective coapressor replaced anu difficulty corrected, vOmpressor being 
held for Cornelius representatives inspection and disposition instructions. 


5. That a study and analysis be made on exhivit compressor under 1P project 
CC9-LOCLLUL to determine exact cause for failure and *initiate corrective action 
as required. 


ANALYSIS 
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REMARKS: - Include ‘background, symptoms, corrective action, recommendations, or sketch; ienath of delay or turnback. 


OO —_ ST 


t 5 
0 CRIBRIN PIR 70 fyek Ale 5 FE VER. Sus Peer 
JT ee FA MIE 


FhOW 


CP VihhVE” BSS, KORE Te 
Cf hs 

Aue freer? 4700 Ab6E OTT LE Fo s7we7HR 
EXTRACTED DIRECTLY FRCM UR 


. 
f, Mey >rr) TWh i] © ~ i ak w ne r. S e . ‘ . . 
1 Attempting to start no. 4 engine in preparation scr routine training 
nission, 


2.: Unable to obt ain air to fuel air starter. 


3. Valve assembly replaced and cperaticnally cheeked satisfactorily. 


ANALYSIS 
FILE 
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7 IN REMARKS | 'T) INCIDENT REASON IN REMARKS 
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a 1p vst 
j i ! ADJUS 
7 ag a ~ Ti U OQ: eee | Zim PROPEL. Ree. 3, REPAIRED ON A/C 
' gr j P OCA t 
a LEFT | WHY FAILED 5’ NON REPAIRABLE 
” ( re 6 RIGHT S497 ae REPLACED 
ae Ly o 7 UPPER | Fa 7, REPL’D, OLD PT. SCRAPPED 
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REMARKS. Incite & background, symptoms, corrective action, recommendations, or sketch; length of delay or turnback. 
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DURING P~PREFA IGA TE ATTEMPT E® STROM . STATOR 


WOUL0 -tuT-- g@T AF BY. Kier wer INSPEC TIOM 
ELVEALEDO COWT ROL Bur Ply (6 ROO-/¥ Wad 


jw INT ER L4 OPE HW Sé CON Doh ry CIMEEYIFT «© * 
EXTRACTED DIF OTLY FROM UR @ 


1. System operated normally on last flight Cn the nextpreflight a start 
was att empted on No. 4 engine and engine failed to start. 


a 


Z. Further inspection revealed starter would cu out at 8 per cent. 


3. Defective starter was removed and replaced with a serviceable starter 


: ecannibalized from KC-135, ACFT 57-1444, subject aircraft starter operated 

| satisfactory. 

| 

| _¢ 
SERVICE - 


ANALYSIS 
| FILE 
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| y 93 OEY 1 3139 Fe Oe are uuiibuee ic atoine |. BS Fssigitity [7] NUISANCE ITEM 
12 - \ 5 rn ~~ Pp 4 ‘ Z P 32 34 | 04. SYSTE v FUN Moi vA L6 LA NOIN ra C000 18 CAN RE \INSTAL LED 
Care 2 : "(gone Pe 05. GROUND OPERAT N 17. SHUT-DOWN | §3] FAIR i. FREQ. IS {WRONG 
Me Ng mee eRe, | 06. PREFLIGHT 18 POSTFLIGH? Eh Pe deni BE 
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REMARKS. ‘Include background, symptoms, corrective action, recommendations, or sketch: length of delay or turnback. 


some) On lirting - "langue aterter full te 
| tape Fort. | oe 
uuat - ee oa 7 AAR, Acid ete pole 


EXTRACTED DIRECTLY 


1. Normal starting cf no. 1 engine. 
<. No. 1 engine failed to rotate, 


Pe ; -) 
3 Suspected centrifugal switches are not cperating. 


4. emoved anc replaced with like serviceable item. Defective item turned 
into supply for disposition and repair. 


5. Recommend manufacturer be advised of this condition and corrective action 


be taken as necessary. 


| : IY o/g spurt 5 
orrict) sain RO thngler mi mee 
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A ' 
o6—- 1 |--48 : . teen” | A\ [v ripe bs USED AS IS % 
Lil | - | 12) ADJUSTED 
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eS, “@ mY, > 9 FORE -—_—_—_—_-—__-___-_-—-—— 91 HELD FOR UR. EXHIBIT 
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REMARKS: Include background, symptoms, corrective action, recommendations, or sketch; swath of delay or aris CPs 


(cet - sertegreteW 
EXTRACTED DIRECTLY FRCM UR 


1. Routine preflight. 7 . 
2. Air bottle would not hold air. 
3. Valve assy. Part #1650-511-5286 was found te be leaking air. 


4%, emoved and replaced with serviceable item. Vefective item turned into. 
siete for disposition. 


5. Manufacturer be advised of this condition and necessary action be taken. 


SERVICE 
ANALYSIS 
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REMARKS. “Teele background, symptoms, corrective action, recommendations, or match, length of delay or turnback. 


1. Aircraft was undergoing second periodic when failure occurred, 
2. Valve would allow too much pressure to enter the bottle. 
3. Check vaive failed tc allow air from bcttle to the starter. 


- itemoved and replaced with like serviceable item, Item being 
held for UR Exhibit. 


Sree 5. Recommend a tear down and study to determine cause of malfunction. 
ANALYSIS 
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FIELD SERVICE REPORT 7 
bh ae BOEING AIRPLANE COMPANY gy " 
TO: ENGINEERING SERVICE DEPARTMENT aides 1 

2 SEATTLE [J] WICHITA [_ ] a ReeorT. : 5 7 pes 
| SUBJECT: =~ « @ES Report to General Ryan dated February 27, 1959 
{ CRRTRIbDGE OTARTERS, 


ton the above date the OES reported to Major General John P, Ryan, 
Director of Material, SAC Headquarters on the Airesearch and Sun- 
styand cartridge starters, Highlights of this report are the foll- 
owing t 


CLASSIFIED [] UNCLASSIFIED x] 


On February 24, 1959 representatives of Airesearch and Sunstrand 
arrived at Castle to demonstrate their cartridge starterse A B-52F 
power pack without the alternator drive and a KC-135 # 4 position 
power pack witho e el~a r starter and aiz bottle were selected 
or the evaluation of e starter compa it-<up engines. 
BC ih St arters easily in the #4 eng : the KC Tt. OWAVEr ys 

c starter fit within the aval able envelope of the Be eck 
power Ae without changing the existing location of the water 
jection p supply line, motor operated drain valve, #15 fire detec= 
tor and right air exit duct support for the oil cooler, The Airesearch 
starter also will require changes to the air exit duct of the oil 
cooler, The Sunstrand unit can be mounted if the above mentioned items 
are relocated and if the starter exhaust shroud is recountered. The 
Sunstwand representatives stated that reshaping of the exhaust shroud 
of the starter imposes no problem, At this point little consideration 
has been given to the starter exhaust and low pressure air inlet port 
locationse This will be further investigated, 


On February 25) 1959 functional demonstration of both starters were 
made on a bare -43W engine. Two cartridge starts and two pneumatic 
starts from the MA-l air cart were made with the Aliresearch unit. 
Engine idle rpm was obtained within an average 30 seconds on the car 
tridge starts and an average of 55 seconds on the pneumatic starts. 
The Airesearch starter cannot be started through the aircraft pneu- 
matic system in its present configuration because the pneumatic inlet 
: ete port also functions as the exhaust port when the starter wkkk &s op- 
: oe erated with a cartridge. 

bk RVIC 


SUBJECT FILE Two cartridge starts were attempted and two air starts were made 


| 
L on the Sunstrand unit. Engine idle rpm was obtained at 30 seconds 
utilizing the cartridge and at an average of +3 seconds on the pneu- 
matic starts. The first attem “ty to start the engine with the cartridge 
| was aborted due to an external fire at the breach=-to-nozzle transfer 
| tube. This was attributed to an oil saturated heat shield on the 
transfer tube; however, this was associated with special instrumen- 
| tation and was not a result of a starter malfunction. The second try 
| using the cartridge was partially successful in that engine idle rpm 
was obtained in 30 seconds, immediately followed by flames emitting 
from the starter fan intake. The Sunstrand representatives stated 


STATION___Castie AFR LOCATION.____ Merced, California 

suB/ECcT___ORBS Report to General Ryan dated February 2 2751959. MODEL : 
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SUPPLEMENTARY SHEET 


that this condition was attributed to the combination of excessive 
clearances between the starter turbine wheel and flow separator and 
afterburning of the cartridge and could be easily rectified, 


The OES has requested authorization to install and fly the Airesearch 
and Sunstrand cartridge starters on two KC#135 aircraft assigned to 
this base. Both starters will be capable of operating with the car« 
tridge or through a quick disconnect directly to an air cart. To 
accelerate the testing no attempt will be made to connect the starters 
to the pneumatic manifold. No aircraft will be flown wntil install- 
ation approval is obtained from WADC and Boeing has coordinated on 

the installation. 


The Airesearch cartridge starter appears airworthy and is being qual= | 
ified by WADC. In addition this unit is installed on the F=105 aircraft 
and is a production item, The Sunstgand unit is still in the proto- 
type stage, therefore, qualification by WADC has not been initiated. 


ore ra os 


Paul Ribanyi 
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U.S. Alf FORCE 
| BOEING SEATTLE, WASH 
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DE RBEGUP 210 - 
ZNR | 

R- 1915002 

FM AF ENGR SUPPORT OFF BUWEPSREP EAST HARTFORD CONN 

TO RJESBH/4228SW COLUMBUS AFB MISS 

RJWFNK/OCAMA TINKER AFB OKLA 

INFO RUWFNH/SAAMA KELLY AFB TEX 

RJWXBRB/SAC OFFUTT AFB NEBR 

RJWZDMB/AFPR BOEING SEATTLE WASH 

RJEDSQ/AMC WPAFB OHIO 

RJWZNF/OTIG NORTON AFB CALIF 

RJEBKF/2AF BARKSDALE AFB LA 

RJEXDHB/SAF WESTOVER AFB MASS 

RJWBKN/15 AF MARCH AFB CALIF 

NAVY GRNC 

BT 


UNCLAS SANTSK=174446 FOR 4228SW/D/M/ME/DCM,OCAMA/OCMQ. INFO SANTSA, 
SANTRE, SANEP, SANSIA, SAC/DM4B, AFPR/OORSTE, AMC/MCMT, OTIG/AFCD1-3~2, 
OCAMA/OCNSP, AFS/DM4A SUBJECTs TDR 61-2002 EUR 4228SW 61-1 DTD 7 JAN 

61. THIS MESSAGE IN THREE PARTS. PART ONE FOR 4228SW. SUBJECT UR HAS gq 
BEEN DOWNGRADED AND ASSIGNED TDR 61-2022. REQUEST ENGINE J57-59W -. 
S/N P631481 REMOVED FROM KC135 S/N 58-713 BE FORWARDED OCAMA FOR PRIORIY 7 
II TDR. SAAMA SHIPPING ORDER OD 2050~-2849-61-8009-7049 IS ASSIGNED. 
peers ,AF, ENGINEERING SUPPORT rahe ) SANTSK, PRATT & WHI H EY AIRCR: AF 
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PAGE TWO RBEGUP @19 
OCAMAs REQUEST PRIORITY II TDR BE ACCOMPLISHED ON J57-59W S/N P631481 
ENGINE. ENGINE IS EXHIBIT ON UR 4228SW 61-1 ASSIGNED TDR 61-2002. 
REQUEST TDR BE PERFORMED TO DETERMINE CASE OF FAILURE. AT 3000 FT 
FELT SLIGHT INDICATION OF OIL FUMES IN CABIN BUT QUICKLY DISSIPATED. 
AT 19,020 FT NRe 1 ENGINE OIL PRESSURE DROPPED TO 1@ PSI AND LOSS OF 
POWER EXPERIENCED. ENGINE SHUT DOWN AND MISSION ABORTED. GROUND 

oil Pumps €Accessory flousin 
INSPECTION REVEALED PIECE OF OPAH FRONT COVER BETWEPN TACH GEN PAD 
AND STARTER PAD MISSING. Ni AND N2 COMPRESSORS SEIZED. BEARINGS IN 
OPAH AND ENGINE FAILED FOR LACK OF LUBRICATIONe NO INTERNAL FAILURE 
OR CONTACT OF PARTS WITH OPAH COVER.» PROJECT NR TDR-NTSK-61-20062 
HAS BEEN ASSIGNED AND SHOULD BE ENTERED IN THE UPPER RIGHT HAND PORTION 
OF AMC FORM 399. FORWARD THREE COPIES OF COMPLETED FORM TO AF ENGINEER IS 
SUPPORT OFFICE, SANTSK, PRATT & WHITNEY AIRCRAFT, EAST HARTFORD, CONNe, 
WITH MASTER COPY OF 399 TO SAAMA, ATINs SANSIAs PART III FOR SANTRE. 
THIS ADVISES USE OF SHIPPING ORDER NR PD-2050-2849~-61-0299-7249 ON 
TDR PROJECT NTSK~-61~2002 ABOVE. | 
BT 
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re PPMER- AFP OKLA 
TO RJESBA/MOAMA BROOKL-Y AFE ALA 
INFO RJESPR/&228STRATYC COLUMBUS 
RUWFKG/AFPK POEING AIRPLANE CC WICHITA KANS per 
RIWFNM/SAAMA KELLY AFP 
RJWZNEA@TIE NORTON AFE 
RJWZCP/92R OMEWG FAIRCU I 
RJEZFH/45AD LORING AFE 
RUWFAP/ 821 AD ELLSWORTE 
RJZSSL/ALZESTRATWS TURNER 
aT 
UNCLAS OCNSIE-5645 FO: 
2AF DCMQC 4@28STRATWC. TNE FOLLOWING COMMODITY PRORLEM EUR FR w2eady | 
4 COLUMBUS AFB MISS IS RETAAUSMITTED FOR YOUR ACTION AND DIRECT 
‘ REPLY TO SUBMITTING ACTIViTY WIT Iarc CY OF REPLY TO OCAMA 
; SQCNSIE/« QUCTE UNCLAS Eeece 252. IMMEDIATE ACTICN FOR AFPR ANB 
7 SAC/DM4e INFO FOR SCAMA /CONSY OTIS/ AF CD1-3-2 -SAAPA/4 
| P~/ 45 , OLN) 
j ZAR/DMAA ALL AF BY ADIV SJ. AND PIF CONTROL B59 BASES «..SUBgECT fs : 
EMERGENCY J SPECIAL NANDLING ROQUIPZD IAW Te 00-35D-54 A. 4222SW - Cho, 
: 60-105 B. 412 START TO.ITRCI. VALVE CLASS 2995 Ce 10 5492 1-5 S/N (oR " 
ara 2 — apidanialitatas pes aS gr 
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PAGE TWO RUWENK L734 
P- 628801 - 902200. F. DLP LIS NORMAL START PROCEDURE NUMBER 1 ENGINE 
©) FAILED TO INDICATE ROCATION, Ce ALK START CONTROL VALVE FAILED TO OREN: 
a5 WREN cTART SudTOR WAS SLactD “IN CRouNN“STaRy PUetriom. cLeetetcaL * 
~~ -GONPENUITY-AND OPER AT LON Ch CONTROL VALVE SOLEOID CHECKED SATIS= 
«FACTORY. CAUSE CF FAILURE susPscTED To BE BINDING OF CONTROL VALVE 
BUTTERFLY VALVE. He REM WED AND REPLACED WHTH LEKE SERWICEABLE ITEM 
Is Ade 2 ~ CNE NOT REPAIRABLE DUE TO FAULTY SOLENOID. ONE NOT REPAIRABLE . 
DUE TO BINDING BUTTERFLY VALVE. ie APPROXIMATELY 90 PERCENT OF THE 
ENGINE START PROBLEMS AT TIS ACTIVITY ARE CAUSED BY FAILURE OF THE 
© WIRSTART CONTRCL VALVE To OPEN« FAILURE OF THIS VALVE SERIOUSLY 
AFFECTS MISSION CAPABILITY. I> To SELTEVED A MAJOR CAUSE OF-€ONTROL 
VALVE MALFVNCTION IS BIdb1\0 OF THE PUTTRERFLY VALVE IN THE CLOSES 
POSITION. WEENTS IUD IAT RCtRS “Tot REC AT OR AIR PRESSURE: Is ’INBurETC- 
TENT To BREAK THE BUTTERFLY ViLVe LOCSKa ET Is REC OMNDED FAILED 
CONTROL VALVES FR OTHER ACTIVITIES EE RETURNED TO MANUFACTURER AND A 
COMPLETE INVESTICGATI: f.2 CONDUCTED AND CORRECTIVE ACTION TAKEN. we 
Le 9062300 Nv Me HELD FOR DISPOSITION INSTRUCTION. Ne ROBERT L LEWIS 
CAPT 4228 STRAT WIG DUT) POE SE4"7646. NON-DUTY GEM~622 ff UNQUCTE» 
ET 


11/20237 JAN RUWFNY | | 


DETERMINED, 1 - CONTACT CONNECTIONS DEFECTIVE, 2 - OVERSPEED, 2 - 
FAULTY PARTS, PERIOD 1 SEP 196 THRU 28 FEB 1961. 
Hg’ = BEFORE FLIGHT, 2 - INFLIGHT NO-ABORT, 44 - BETWEEN FLIGHTS, 
1 - PREFLIGHT INSPECTION, 1 - HOURLY POSTFLIGHT INSPECTION. PERIOD 
1 SEP 1962 THRU 28 FEB 1961. 
I 50 - REMOVED AND REPLACED, 1 - REMOVED REPAIRED AND REINSTALLED, 
1 - REPAIR OF ATTACHING PARTS, 3 - ADJUST, 2, “°REMOVED. PERIOD 

SEP 196@ THRU 28 FEB 1961 

57 
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INVESTIGATION REVEALED THE roxlow G TYPE MALFUNCTIONS RESULTED 
IN FAILURE OF FUEL AIR STARTERS PAN 7TINAS18-N@5 MANUFACTURED BY 
GENERAL ELECTRIC CO: 1. cUrcOUT CENTRIFUGA, SWITCH OPENS CIRCUIT 
BEFORE ENGINE HAS aTTAYyeD ENOUGH RPM TO SUSNIN comBusste—ACCELE/KATOU 
2. FUEL INJECTION 1s/MESTRICTED BY CARBON BUILDNP AROUND THE 
INJECTION NOZZLE /5. FUEL LEAKS DEVELOPING AROUND ME FUEL INJEC- 
TION NOZZLE. THE FOLLOWING TYPE MALFUNCTIONS RESULTED IN FAILURE 
OF FUEL AIR STARTERS P/N HS541091 MANUFACTURED BY HAMILTON STANDARD: 


a a - 


PAGE THREE 432 

(1) NORMAL CUT-OUT CENTRIFUGAL SWITCH OPENS BEFORE ENGINE HAS 
ATTAINED ENOUGH RPM TO SUSTAIN CCMBUSTION (2) NORMAL CUT-OUT 
CENTRIFUGAL SWITCH FAILS TC OPEN AND OVERSPEED SWITCH ACTUATES 

TO STOP STARTERe THE OVERSPEED SWITCH MUST BE RESET MANUALLY 

AND REQUIRES REMOVAL AND REPLACEMENT OF STARTER (3) CLUTCH FAILS 

TO MAKE A POSITIVE ENGAGEMENT AND SLIPS UNDER TORQUE. INVESTIGATION 


Oe ae ART D DEE CTI UL STPARTIR. © AVL RTT D bib Sew. CME. Dip Nic 


4 . Say 
/ Tee, 
5 ~ 
" as 
Ne 
mo 
| 2. 
a 
« e -e 
| 

P) . 6 


TO 

= 39 
mo 
af 

z 
SB 
® ct 
ch he 
28 
Ref: Boeing Document T6-1261, page 21, a 
| "KC-135 Acoustic Data - Moses Lake 4 
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FIGURE 8 - SOUND PRESSURE LEVEL CONTOUR MAP OF KC-135 LOWER WING SURFACE 
(OVER-ALL FREQUENCY BAND AT FULL WET POWER) 


‘Refs 


Coordination Sheet AETA-621, A&E Unit, 
Electro-Dynamics Staff, 6 May 1958, page 5, 
“Sound Pressure Levels on the Fuselage and 
Tail of. KC-135 and 707-120 Airplanes” 


FIGURE 7 - MEASURED SOUND PRESSURE LEVELS OF GVER-ALL FREQUENCY BAND 
ON KC-135 WITH J57-P43 ENGINES AT FULL WET POWER 
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SEE DETAIL1 > 
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PAGE TWENTY-TWO OF KC-i35 IN SERVICE ACTION ITEMS, OCTOBER .1960 


LEADING EDGE SKIN CRACKS 
PROBLEM: 


CRACKS IN LEADING EDGE SKINS AT THE RIVET COMMON TO THE INTERSECTION 
| OF SPANWISE STRINGER AND THE RIB - ‘UPPER AND LOWER SURFACE 


CAUSE: 


FATIGUE -. BUFFETING OF ‘THE SKIN 


Ac TION: 


REPLACE MAGNESIUM SKINS WITH ALUMINUM SKINS 
B REPAIR OF CRACKS 
ff... CRACK LESS THAN .03 - DRILL OUT RIVET & REPLACE WITH 1/4 INCH RIVET. 

©. CRACK LESS THAN .4O - LEAVE AS IS EXCEPT | ABOVE 

3. CRACK IS .40 TO .75 - STOP DRILL 1/8" & FILL WITH SEALANT 

4. TWO OR MORE CRACKS PER RIVET .¥0 TO .50 - STOP DRILL 1/8" & FILL 

5. CRACKS IN EXCESS OF ABOVE - FLUSH PATCH REPAIR PER 

-1C-135(K)A~3. 
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PAGE TWELVE OF KC-135 IN SERVICE ACTION ITEMS, DECEMBER 1960 


GE SKIN PROBLEM. 


FATIGUE 
Nain ae) BF SKIN 


OCCASIONAL SKIN-CRACKS HAVE r 
OCCURED AT THIS RIVET LOCATION | 
END OF MAG SKIN | 


CRACKS OCCUR MORE OFTEN Baga | 
AT THIS LOCATION 7 
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INBOARD AILERON TAB 
PROBLEM 


"AILERON CONTROL BINDING 


CAUSE 


TAB NOSE RETENTION SCREWS ‘BACKING ouT T (VIBRATION } 


ACTION _ 


A PRODUCTION | 
Is COATED SCREWS AND HELI-COIL INSERTS WITH BMS 5-29 


7 TYPE | OR I! EFFECTIVE 59-1483 (386) THRU 59-1497 (400) 
2. ITEM 1. PLUS COATED TAB NOSE AND BALANCE WEIGHT WITH BMS 5-19 
bn ah TYPE BI EFFECTIVE 59-1498 (NOI) & ON 
B RETROFIT & INSPECTION 
* -. 7.0. -875 INSPECTED SCREWS FOR REQUIRED LENGTH 
2.  T.0. -915 (RELEASED 29 AUGUST 1960 ) WILL REQUIRE COATING OF 
_ SCREWS AND HELI-COIL INSERTS WITH BMS 5-29 TYPE 1 OR II 
EFFECTIVE AIRPLANES 57-1464 (144) & ON INCLUDING AILERON 
TABS 5-87421-61, -62, -69, -70, -79, -80, -87, -88- 


G-T9 8/0 © 
AI QusuTyoe; yy 


OCTOBER 1960 


PAGE THIRTY-SIX OF KC-135 IN SERVICE ACTION ITEM, 


NUMBER OF REPORTED KC-135 STRUCTURAL MALFUNCTIONS TOTAL |NUMBER 
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RIB STIFE pea PASTEN ' 
CRACKED CRACKED / CRACKED} CRACKED} LOOSE TONS 


COMPONENT 


WINGS, Excl.Cont.Surfaces 


Inboard Ailerons 


FT 
9 55 T O.1 
O 0 43 1.5 
Inboard Aileron Tabs 0 '¢] O 12 39.7 
Outboard Ailerons 3 1 re) 2 0.4 
Outboard Aileron Tabs 9 0 @] 0 9.1 
Inboard Flaps 1 0 0 0 0.2 
Outboard Flaps 0 0 Oo 1 0.2 
Fillet Flaps 8) 8) ) ) 0.4 
FIN, Excl.Cont.Surfaces - O 0 0 2 2 0.01 
Rudder 6 O re) 1 11 0.1 
Rudder Trim Tab _ O Oo 0 0 7 3.7 
Rudder Control Tab re) e) re) re) h 2.1 
Rudder Antibalance -Tab @) Oo 0 0 10 Tel . 
Rudder Stability Tab O O 0) O 2h | 6.7 
STABILIZERS, Excl.Cont.Surf. ) O O 46 O.1 
Elevators re) te) ) 16. 0.1 
Elevator Control Tabs Oo 8) 0 T 0.5 
Stab. Act. Elevator Tabs 0 0 @] 15 Sek 
twa 
| ° 65 in s g § 
° a ma 
> B 
feral [= [= Toe [a [Lo [on "3 
ta 
>< =f 
aK oe [oe fe foe [| | | pS ; 
*Not included are approx. 300. skin cracks eminating from rivet holes in the wing leading edge. 2 
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SUMMARY OF KC-135 PRIMARY STRUCTURAL MALFUNCTIONS REPORTED PRIOR TO JANUARY 1, 1961 


(1) Location 
(2) Description 
eC. Fill and drain procedures 
6. Oxygen systems 
a. Oxygen requirements 
(lj) Crew 
(2) Passengers 
Si Passenger oxygen system 
(1) System equipment 
(a) location 
(b) type | 
(c) function | 
(2) System operation 
® (3) Servicing 


(4) Portable oxygen bottles 


(a) purpose 
(b) description 
(c) location 


ce. Crew oxygen system 


(1) System equipment 


(a) location 

(b) description 
{c) operation 
(qd) servicing 


Portable oxygen bottle | 


(a) location | 
(b) description | 


@ | 7, Lighting : 
| 
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c, Cargo compartment doors ! 
@ (1) Type 
(2) Location 
(3) Description 
(4) Operation 
da. Cargo compartment floor and lining 


(1) General description 


(2) Insulation 
(3) Access and inspection openings 
€. Cargo compartment equipment 
(1) Shelves 
(a) description 
(b) attachment 
@ (c) folding provisions 
(2) Netted webbing 
(a) description 
(b) attachment 
(c) adjustment 
| 
f. Fire protection | 
(1) Fire detection 
(2) Control 
3. Cabin water systems 


a.  Deser 


c: iption of systems 
(1) Forward 
(2) Aft 
_ b, Service panels 


| | 


BAC 1546 L-R3 
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(1) 


© (2) 


Escape hatches 


Main entry doors 


(3) Galley doors 
(4) Chop-out areas 
b, Location and description of emergency 
equipment 
(1) Escape slides 
(2) Escape ropes 
(3) Life rafts 
(4) Fire extinguishers 
(5S) Oxygen 
(6) Life vests 
(7) Crash axes 
© (8) First aid kits 

(9) Flares 

(10) Lights 

(11) Special emergency equipment 


4, Cargo compartments 


a. General description 


(1) 
(2) 
(3) 


Classification 
Forward compartment 


Aft compartment 


b, Load capacities and distribution 


(1) 


eo (2) 


BAC 1546 L-R3 


Forward compartment 


Aft compartment 


Se ee | 
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(1) Seating arrangement variations 
(a) first class 
(b) tourist 
(c) _ Inixed service 
k, Floor and floor covering 
(1) Floor structure 


(2) Main floor covering | 


(a) removal 
(b) replacement 


(3) Lavatory compartment and galley 
floor covering 


l, Sidewall windows and panels 
(1) Insulation 
(2) Window panels 
(a) description 
(b) window size and material 
(c) window shades 
(d) panel fasteners 
(e) removal and installation 
(3) Dado panels 


(a) description 
(b) removal and installation 


m. Ceiling 
(1) Insulation 
(2) Panels 


(a) removal and installation 
(3) Equipment stowage provisions | 


3, Emergency equipment | 


| | 


| a. Escape provisions 


ee ee re rene ee tee we ee 
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f. Galleys 
(1) Type 
(2) Location and arrangement 
(3) Installation 
(4) Galley service doors 


(a) type 
(b) description 
(c) operation 


= ———— 


g. Coat compartments 
(1) Description 
(2) Location 
h. Cabin attendant stations 
(1) Location 
@ (2) Seat provisions 
(3) Cabin attendant's control panel 


(a) location and description 
(b) passenger call system | 


i, Miscellaneous passenger cabin equipment 
(1) Screens and partitions 


(a) location 
(b) purpose 


(2) Magazine racks 
(a) location | 


(3) Passenger signs | 


| 

(a) type | 

© (b) location | 
| | 

| j. Alternate passenger cabin arrangement | 


4 ee 
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(1) 
(2) 
(3) 


General description 


Passenger service units 


(1) 
(2) 
(3) 


(4) 


Lavatory compartments 


(1) 
(2) 


(3) 


(4) 


(5) 


Purpose 
Location 


General description of unit and 
components 


(a) air outlets | 
(b) reading lights : | 
(c) oxygen masks | 
(d) attendant call | 
(e) loudspeaker 


Spacing adjustments | 


Location and arrangement 
Toilet equipment | | 


(a) description 
(b) servicing provisions 


Wash basin equipment | 


(a) description | 
(b) drain provisions | 


Lavatory Compartment equipment | 
(a) description 
(b) location 

(c) servicing 
Signs and indicators 


(a) type 
(b) location 
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(a) oxygen equipment 
¢ (b) fire extinguisher 
(c) crash axe 
(d) first aid kit 
(4) Spare bulb storage 
(5) Facilities 


f, Interior finish 


(1) Lining 
(2) Flooring 
Ze Passenger cabin equipment and furnishings 


a. Main entry doors 


(1) Type 
(2) Location 
@ (3) Description 


| 
(4) Operation | | 
| | 
b, Passenger seats 
(1) General description 


(a) types | 
(b) seat arms | 
(c) ash trays 

(d) seat pockets | 
(e) recline operation | 
(f) removal 
(z) installation | 


(2) Seating arrangement 
(a) method of attachment 
(b) seat spacing 
(c) seat identification 
(d) interchangeability 


@ Cc. Overhead racks | 


! 
} ! | 
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L. Equipment and Furnishings 24 Hours 1, 2, 3, 5, 6, 8, 


© 1, Control cabin equipment and ; 
furnishings 
a. Crew stations 
(1) Arrangement 
(2) Control panels 
b, Crew seats | 
(1) Type 
(2) Adjusting features | 
Ci Coat compartment 
(1) Coat storage 
(2) Hat rack 
& (3) Bookcase 
d. Equipment for crew members 
(1) Data cases i 
(2) Sunvisors 
(3) Ash trays 
(4) Oxygen masks and mask storage 
(5) Headset and microphone holders 
(6) Coffee cup holders | 


e, Control cabin bulkhead | 


(1) Location | 

(2) Door 

@ (3) Emergency equipment storage | 
| 

oh eee ee a | 
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(a) type and size 
© (b) cable run 


(5) Aft rudder quadrant 


(a) location 
(b) tab linkage and centering spring 


(6) Upper control tab 
(7) | Lower control and anti-balance tab 
(8) Gust damper 
Cc. Rudder trim system 
(1) Trim control knob 


(a) degrees trim 
(b) pointer 


(2) Control cables 


@ (a) type and size 
: (b) cable run 


(3) Trim actuator assembly 
(a) cable attachment 
(b) movement 
(c) brake assemblies 

(4) Rudder trim tab 
(a) tab attachments 
(b) deflection angles 
(c) rudder deflections 

d. Rigging procedures 
(1) Control cables 
(2) Linkage 


8. Examination and review 


| 


' BAC 1546 L-R3 
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(4) Control cables | 


@ (a) type and size 
(b) cable run 


d. Rigging procedures 
(1) Cable system | 
(2) Linkage 
te Rudder system 
a. Rudder design 


(1) Structure | 


(a) spars | 
(b) ribs | 
(c) skin | 
(d) balance panel and seals | 
(e) tabs | 


(f) attachments 


© (2) Operational description 


(a) deflection angles 
(b) structural stops 


b. Rudder control system 
(1) Rudder pedals 


(a) attachment points | 
(b) stops | 


(2) Rudder pedal adjustment 
(a) crank and flexible shaft 
(b) universal joint and screw 
mechanism 
(3) Forward quadrants and bus system 


(a) attachments 
(b) left and right bus system 


e@ (4) Control cables 
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(2) Operational description 


(a) deflection angle 
(b) effectiveness 


b. Electrical actuation 


(1) Control switches 


(a) location 
(b) positions 


(2) Cutout switch 


(a) location 
(b) function 


(3) Warning light 


(a) location 
(b) function 


(4) Trim actuator 


(a) trim motor 

(b) magnetic clutch 

(c) slip clutch 

(d) limit switches 

(e) jack screw 

(f) differential gearing 
(g) aft cable drum 

(h) auto~pilot servo 


Cc. Manual actuation 
(1) Control wheel 
(2) Chain drive and sprockets 


(a) location 
(b) function 


(3) Forward drum mechanism 


(a) input 
(b) cable attachments 
& (c) position indicator attachment 


| 
| 
j 
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(a) cable type and size 
@ (b) cable run 


(3) Elevator control quadrant 


(a) structural attachments 
(b) auto-pilot servo attachment 


(4) Centering spring 
(a) function 

(5) Control tab linkage and stops 
(a) components 

(6) Control tabs 


(a) type 
(b) function 


(7) Gust damper 


(a) location 
(b) function 


c, Stabilizer actuated tab 
(1) Linkage 
(2) Tab 

d. Rigging procedures 
(1) Cable systems 
(2) Linkages 

6. Stabilizer trim 
a, Design features 


(1) Structure 


(b) attachments 


| 
| 
| 
| 
| 
| 
| 
| 
| 

(a) torque box 

| 

ne 
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(4) Inboard control differential 
(5) Inboard control valve | 


(a) input | 
(b) follow-up | 


(6) Outboard control differential 


(a) input 
(b) follow-up 


| 

| 

(7) Outboard control valve | 
| 

d, Rigging procedures 

(1) Cable system | 

(2) Linkages 

5. Elevator system | 


a. Elevator design 


@ (1) Structure 
(a) spars | 
(b) ribs | 
(c) skin | 
(d) balance panel and seals | 
(e) tabs 
(2) Operational description | 
(a) deflection angles | 
(b) stops 
Elevator control system 


(1) Control column 


(a) deflection angles 
(b) stops 


(f) attachments 
b 
(2) Control cables 
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(a) construction 
©} (b) materials 

(c) attachments 

(2) Operational description 
(a) deflection angles 
(b) hlow down features 
(c) aerodynamic separation control 
(d) warning horn 


b. Spoiler control system 


(2) Control cables 


(a) cable type and size 
(b) cable run 


(3) Control quadrant and linkage 


(4) Spoiler control valve 


(a) input 


| 
| 
| 
| 
| 
(1) Control wheel 
| 
| 
: 
: 
| 
| 
(b) follow-up | 


(5) Spoiler actuator 


(a) location 
(b) attachments 


(6) Spoiler follow-up differential 


c. Speed brake control system 


ee 


(1) Speed brake control lever 


(a) location 
(b) positions 


(2) Control cables 


(a) cable type and size 
(b) cable run 


@ | (3) Input quadrant 


- ae SS Se 
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(5) Centering spring | 


(6) Gust damper 


(7) Control tab | 
Cc. Outboard aileron control system 

(1) Aileron balance bus 

(a) cable type and size 

(2) Control quadrant 

(3) Lockout mechanism 

(4) Control linikage 

(5) Balance tab 
d, Aileron trim system 

(1) Trim control kneb 


(a) location 
(b) trim indicator 


(2) Control cable 


(a) cable type and size 
(b) cable run 


(3) Trim mechanism 


(a) jack screw 
(b) brake 


e. Rigging procedures 
(1) Cable systems 
(2) Linkages 
4, Spoiler and speed brake system 


a. Spoiler design 


@ | (1) Structure 


ee 
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(2) AC electrical motors 
(a) location | 
(b) type | 
(c) output : | 
i Rigging procedures 
(1) Control cables 
(2) Drive system linkage 


| 
| 
} 
| 
3. Aileron system 
a.  Aileron design 

| 

| 


(1) Structure 
(a) spars 
(b) ribs 
(c) skin 
(dq) balance panel and seals , 
(e) tabs | 


(f) attachments 


| 
| 
(2) Operational description | 


(a) deflection angles | 
(b) structural stops | 


b, Inboard aileron control system 


(1) Control wheel | 
| 


(a) type | 

(b) switches | 

(c) deflection angles 
(2) Control cable system 


(a) cable type and size 
(b) cable run 


(3) Control quadrant 


| 
@ (4) Control tab linkage 
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(3) Flap drive motors 


@ (a) location | 
(b) type | 


(4) Flap by-pass valve 


(a) location 

(b) type 

(c) power supply 
(d) function 


d, Flap drive and position 
(1) Inboard and outboard flap drive units 


(a) location 


(b) input 
(c) internal gearing 
(d) torque drive output 


(2) Flap drive torque tubes 
(a) location 


(b) couplings 
(c) drive screw and gear boxes 


(3) Outboard aileron lockout mechanism 


(a) angle gear box 
(b) jack screw 
(c) aileron lockout attachment 


(4) Flap position transmitter and indicator 
system 


(a) power supply 
(b) transmitters 


(c) indicators 


e. Emergency electrical flap drive system 


ee ——_ ee 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
(1) Control 

(a) power supply 

(b) control switches 
S$ | (c) relays 

| (d) limit switches 

> 


a + CO CT 
| 


(1) Location 
e (a) inboard 
(b) outboard 
(c) fillet 


(2) Structure 
(a) ribs 
(b) skin 
(c) attachments 


(3) Operational description 


(a) fore flap 
(b) cove lip door 
(c) flap angle 


(d) operating time 

(e) speed limitations 

(f) flap actuated speed brake cam 

(zg) trim requirements va flap position 


b, Flap control system 


(1) Control handle 


(a) location 

(b)  detents 

(c) warning horn 
(2) Control cable system 


(a) cable type and size 
(b) cable run 


Cc. Flap hydraulic system 


(1) Flow regulating valve 


| 

: 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

(2) Flap metering valves | 
+ 


(a) location 
(b) flow rate 
(c) function 

| (a) location 

@ | (b) input 
| (c) follow-up system 
BAC 1546 LR3 ee oo 
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K, Flight Controls 24 Hours 1], 2, 3, 5, 6, 8, 


9 
© 1, Introduction 


a. Control surface location 


(1) Inboard ailerons 
(2) Outboard ailerons 
(3) Spoilers - speed brakes 
(4) Elevators 
(5) Rudder 
(6) Wing flaps 
(7) Stabilizer trim 
b, Aerodynamic balance panels 


(1) Control tabs 


(a) actuation 


(2) Internal balance panels 


| 
| 
: 

(a) hinges 
(b) seals | 
(c) static balance 
| 


(d) air bleed control 
C. Control tab follow-up ratio 
(1) Positive 


(a) definition 
(b) function 


(2) Negative 


(a) definition 
(b) function 


| 4 Wing flap system 
| 
| 


a. Flap design | 


a ee ee ee. 
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@ (2) Actuation 

(3) Pneumatic ports 
(4) Operation 

d. Shuttle valve 
(1) Location 
(2) Actuation 

é.. Brake 
(1) Pneumatic actuation 

8, Anti-skid system 


a, Skid detector 


(2) Flywheel rotation 


(3) Commutator signal pickups 


| 
| 
| 
| 
| 
| 
| 
(1) Location 
| 
| 
| 
b. Control shield | 
(1) Location 
| 
(2) Signal action | 
Cc, Dual anti-skid valve 
(1) Location 
(2) Function 
(3) Signal reaction 
(4) Brake pairs controlled 


9. Examination and review 


| 
oe 
| 
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(6) Lockout deboost valves 


location 

(b) lockout function 

(Cc) deboost function 

(d) servicing operation 


(7) Automatic brake adjuster valve 


(a) location 
(b) function 
(c) operation 


(8) Shuttle valve 


(a) location 
(b) function 
(c) operation 


(9) Brake 
(a) location 


(b) type 
(c) operation 


43 Pneumatic brake system 


a. Pneumatic cylinder 
(1) Location 
(2) Charge pressure 
(3) Charging valve location 
b, Pressure indicating system 
(1) Cylinder gage 
(a) location 
(2) Cockpit gage 
(a) location 


CS; Pneumatic pressure control 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| (1) Location 
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| (4) Brake control cable system | 


(a) cable type and size 
(b) cable routing 


(5S) Centering spring 


(a) location 
(b) function 


(6) Metering valve 


(a) cable attachment 
(b) actuation 


b. Brake hydraulic system 
(1) Brake pressure source 


(a) utility system 
(b) auxiliary system 


(2) Brake accumulator 


@ (a) location 
(b) pneumatic charge 


(3) Accumulator charge indicating 
system 


(a) transmitter location 
(b) gage location 


(4) Brake metering valves 


(a) location 

(b) mechanical actuation 
(c) L.G. "Up" pressure actuation | 
(d) hydraulic ports 
(e) operation | 


(5) Dual anti-skid valves 


(a) location 
(b) hydraulic ports 
(c) function 


! 
' 
' 
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(2) Steering disconnect valve 


(a) installation 
(b) trunnion actuation 


(3) Steering metering valve 


(a) installation 

(b) hydraulic ports 

(c) actuation means 

(d) hydraulic fluid flow 

(e) centering springs action 
(f) compensator action 

(zg) flow by-pass passages 


(4) Steering cylinders 
(a) attachment points 
(b) hydraulic ports 
(c) operation 
(5) Nose wheel centering 
(a) oleo cam arrangement 


(b) actuation 
(c) switch location 


6. Hydraulic brake system 
a. Mechanical control system 
(1) Brake pedals 


(a) location 
(b) actuation 


(2) Pedal linkage 


(a) pedal to crank drum 
(b) pilot-copilot interconnect 


(3) Parking brake 
(a) handle location 


(b) catch location 
(c) parking brake application 


@ | (d) parking brake release 
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| 
| 


| (a) location 


(b) color 
© 


(3) Circuit | | 

(a) wiring installation 

(b) power source | 

(c) circuit breaker | 

(d) operation | 

5. Nose wheel steering 
a. Steering control cable system | 

(1) Steering wheel 


(a) location 
(b) operation 


(2) Cable drum 


(a) location 
(b) steering wheel rod connection 
(c) centering switch installation 


(3) Control cable system 


(a) cable type and size | 
(b) cable routing | 


(4) Steering follow-up mechanism | 
(a) location 
(b) type 
(c) operation 

(5) Steering knuckle 


(a) cable attachment 
(b) follow-up action 


(1) L.G. selector valve 


(a) valve actuation 
(b) pressure source 


| 
| 
| 
| 
| 
b, Steering hydraulic system 
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(3) Lock switches 


a (a) location | 
(b) actuation 


(4) Gear warning light 


(a) location 
(b) color 


(5) L.G. control lever switches 


(a) location 
(b) lever actuation 


(6) Warning relays 
(a) location 
(b) electrical energizing 
(c) operation sequence 


(7) Warning horn 


(a) location 
© (b) sound 


(8) Throttle retard switches 


(a) location 
(b) throttle actuation 


(9) Circuit 


(a) wiring installation 
(b) power source | 
(c) circuit breakers | 
(d) down and lock operation | 
(e) gear warning light operation 
(f) gear warning horn operation 


Cc, Gear door warning 
(1) Door lock switches 


| 
| (a) location 
| (b) actuation 


| (2) Warning light 


ae eS 
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4, Landing gear electrical systems | 
a, Landing gear lever latch control 
(1) Lever latch switches | 


location 


| (a) 
(b) lock action 
(2) Nose gear centering switch 


(a) location 
(b) actuation 


(3) | Main and nose gear safety switches 


(a) location 
(b) strut actuation 


(4) Main gear truck level switch 


(a) location 
(b) truck actuation 


(5) Safety relays 


(2) location 
(b) electrical energizing 


(6) Circuit 
(a) wiring installation 


(b) power source 
(c) circuit breakers 


(d) operation 
b, Landing gear position and warning 
(1) Gear down and lock lights 
(a) location 
(b) color 
(c) dimmer control 


(2) Gear position switches 


2 (a). location 
(b) actuation 
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(3) 


(4) 


(5) 


(6) 


(d) door opening action 
(e) gear release action 
(f) gear down lock action 


Emergency extension cable system 

(a) ' cable type and size 

(b) cable routing 

(c) cable spring cartridge installation 


Emergency N.G. door release 


(a) cable routing 
(b) operation 


Release drum 

(a) location 

(b) locking shaft attachment 
(c) release operation 

N.G. down lock system 

(a) down lock pin installation 


(b) down lock actuation 
(c) reset of down lock system 


Nose gear rigging 


(1) 


(2) 


(3) 


L.G. control valve 


(a) centering pin location 


(b) cable rigging 
Nose gear mechanical linkage 


(a) drag brace travel 

(b) gear actuator travel 

(c) lock rod travel 

(d) lock retention rod travel 
(e)  oleo extension 


Emergency extension 
(a) emergency door release travel 


(b) gear release travel 
(c) gear down lock travel 
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(d) sequence of port openings 
@ (6) N.G. lock retention actuator 
(a) hydxaulic port 
(b) operation 
(7) N.G. lock actuator 
(a) hydraulic ports 
(b) operation 
(8) N.G, actuator 
(a) hydraulic ports 
(b) operation 
(9) Variable restrictor 
(a) location 
(b) purpose 
(c) hydraulic ports 
(d) operation 
(10) Fixed restrictors (3) 
(a) locations 
(b) purposes 
(c) hydraulic operation 
(11) Restrictor check valve 
(a) location 
(b) purpose 
(c) hydraulic operation 
Cc. Emergency extension system 
(1) Handcrank 
(a) storage 
(b) use 
(2) Handcrank drum 


| 
| 
| 
| 


BAC 1546 L-R3 


(a) 
(b) 


(c) 
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location 
cranking direction 
pawl operation 


ee eee 


| 
| 
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| 
; | 
(a) attachment points | 
(b) steering forces action | 


(10) Steering metering valve | 


(a) valve housing installation 
(b) follow-up mechanism location 


(11) Landing gear doors | 


(a) attachment points 

(b) hydraulic actuator installation 
(c) lock retention bungee installation 
(d) operation 


(1) L.G, selector valve 


(a) cockpit to valve control cable 
operation (repeat from M.G.) 

(b) hydraulic ports (repeat from M.G.) 

(c) three positions (repeat from M.G.) 


| 
| 
b, Nose gear hydraulic system 
| 
| 
| 
| 


(2) L.G. door control valve 


(a) location 

(b) mechanical actuation 

(c¢) hydraulic ports 

(d) sequence of port openings 


(3) N.G. door actuator 


(a) location and attachment 
(b) hydraulic ports 


(4) N.G. door safety valve 


(a) location 

(b) actuation 

(c) hydraulic ports 
(d) operation 


— ee Ce ee = 
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(5) N.G. sequence valve 


| (a) location 
e | (b) mechanical actuation 
| (c) hydraulic ports 
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(a) temperature limitations 
eS (b) altitude limitations 


(2) Electrical control 


(a) control switches 

(b) pressure switches and | 

(c) power lever position | 

(d) fuel regulator water 
sensing line 


2D. Fire protection system 
a. Overheat and fire detection system 
(1) Detector 


(a) location 


(b) type 


(2) Detection cont rol 


(a) electronic amplifier 
(b) warning lights 

(c) warning bell 

(dq) warning bell cutout 


b, Fire extinguishing system 
(1) Bottles 


(a) location 
(b) discharge valves 


(c) fire extinguishing agent 


(2) Plumbing and manifolds 


(3) Discharge selector valves 
(4) Operation and control 


(a) switches 
(b) relays 


6. Engine instrument systems 
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| 
Cc. Constant speed drive oil system | 


(1) Oil tank 
(a) location | 
(b) quantity ! 
(c) filler 


(2) Oil cooler 


(b) bypass and relief 


control 


(a) temperature control | 
| 
| 
| 
4, Water injection system | 
| | 


a, System description 
(1) Water tank 


(a) location 
(b) quantity and indication 
(c) water pumps | 
(d) drain valves | 
(e) filler 
(f) thermal drain valve 


(2) Plumbing 


(a) locations 
(b) drain valves 


(3) Engine mounted equipment 
(a) shutoff valve 
(b) regulator 
(c) discharge manifold 
Dp, Fill and drain procedures 
(1) Water quality 


(2) Drain valve position 


c. Oper ation 


| (1) Requirements 
| 
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(b) construction 
(c) filler 

(d) quantity indication | | 
(e) shutoff valve | 


(2) Oil pressure pump 


(a) location 


(b) type 
(c) check and relief valves 


(d) quantity output 
(e) pressure output | 
(f) pump case drain 
| 
| 
| 
| 


(3) Oil pressure filter 


(a) type and location 
(b) bypass relief 


(4) Oil pressure indicating system 


(a) pressure transmitter 
(b) pressure indicator 


(5) Oil pressure distribution 


(a) oil jet locations 

(b) bearings 

(c) bearing seals 
(6) Oil scavenge system 


(a) pumps 
(b) distribution 


(7) Oil cooler 
(a) location 
(b) medium of heat exchange 
(c) temperature control 
(d) bypass and relief control 
(8) Oil breather system 


(a) case vents 


(b) oil centrifuge 
aan 
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(3) Turbine wheel cooling air 
b, Compressor surge bleed control | 
(1) Surge bleed governor 
(a)  flyweight governor | 
(b) metering valves 
(c) temperature bias 


(2) Bleed control valve 


(a) internal operation 
(b) operation schedule 


Cc. Turbocompressor air bleed 
(1) Location and control | 
d. Engine and nose cowl anti-icing 
(1) Engine inlet anti-icing | 


(a) flow control 
(b) air flow passage 


(a) flow and temperature 
control 
(b) anti-icing air distribution 


| 
(2) Nose cowl anti-icing 
| 
| 
3, Engine oil systems 
| 
a, Types of oils 
(1) Lubrication 
(2) Preservation 


(3) Quantities 


b. Description and operation 


| 

(1) Engine oil tank | 
| (a) location 
| 


—— + ee ee = + + 
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(1) Overall dimensions | 


(a) length | 
(b) diameter | 
(c) weight | 


(2) Components 


(a) case breakdown 

(b) compressors 

(c) combustion chambers 

(d) turbine wheels 

(e) inlet and ex it ducts 

(f) thrust reverser and noise 
suppressor 


(3) Engine cowling 
b, Engine accessories 
(1) Engine fuel system 


(a) fuel flowmeter | 
(b) fuel pump 
(c) fuel control unit 
(d) pressurizing and dump 
valve 
(e) fuel nozzle arrangement 


(2) Hydraulic pump 
(3) AC generator constant speed drive 


(a) oil supply tank and lines 
(b) drive mechanism 


(4) Engine starter 


(a) pneumatic starters 
(b) combustor 


| 
| 
| 

| 

| 
| 

| 

| 
| 
| 

| 
2. Air bleed systems . 
| 
2 


a. Engine internal air flow 
| (1) Thrust bearing balance chamber 
| air . 
| (2) Surge bleed chamber 
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(2) Waterlines 


» | (3) Buttock lines | 
| 
b. Design objectives and testing _ | 
Cc. Structural systems descriptions : 
(1) Stress paths | 
(2) Fail-safe provisions 
3. Materials | 
a, Description of materials | 
(1) Strength | | 
(a) stress-strain : 
(b) fatigue | 
(c) residual : 
| (d) influencing factors | 
(2) Fastening | 
» | (a) mechanical | 
(b) thermal : 
(c) chemical | 
(3) Forming | 
(a) deforming | 
(c) chemical milling | 
4. Processes | 
a, Finish requirements | 
b. Heat treating : | ry 
BS 
5. Examination and review 4 
D. Power Plant 32 Hours 1, 2, 3, 5, 6, 8, 
| 9 | 
ee General | 
P | a. Description of engine | 
| | 
BAC 1546 L-R3 — crete tore seen naee 
NO. 
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f. Electrical power 
(1) Alternating current | 


(a) power source | 
(b) components | 
(c) distribution | 
(d) control 


(2) Direct current 
(a) power source 
(b) components 
(c) distribution 
(d) control 

(3) External power 
(a) type and source 
(b) components 
(c) distribution 
(d) control 

Vie Examination and review 


8. Field trip 


On Structures 4 Hours l, 2, 3, 5, 6, 8 


a, Numerical identification of 
airplane sections 


(1) Structural divisions 


(2) Non-structural installations 


(a) electrical 
(b) passenger accommodations 
(c) other 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1. Section breakdown 
| 
| 
| 
| 
| 
| 
2. Airplane structure 


a. Dimensioning practices 


(1) Stations 


_ ne 8 a a ee ee see ee ase eee 
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(2) Width 


(3) Cross section height 


e. Landing gear 
(1) Tread - main gear 
(2) Wheel base-nose to main gear 
(3) Main gear - wheels and tires 
(4) Nose gear ~ wheels and tires 
(5) Turning radius 

4, Principle design weights 
a. Maximum ground handling 
b, Maximum in-flight 


(1) Flaps up 


(2) Flaps down 


Cc. Reserve fuel limitation 
d, Basic 


o. General interior arrangement and 
accommodations 


a. Control cabin 
b, Main cabin 


6, Major systems 


a. Engine 
b, Fuel 


Cc. Manual 


| 
d, Hydraulic power 
| 


e. Pneumatic power 


| 
ae Sieg a a er 


es ee 
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(8) Aspect ratio 


(9) Mean aerodynamic chord 


(10) MAC location 


b. Flap area 


(1) Inboard 
(2) Outboard 
(3) Fillet 

(4) Total 


C; Control surfaces areas 


(1) Aileron 
(a) inboard 
(b) outboard 
(c) total 


(2) Horizontal stabilizer 


(a) span 
(b) elevator area 
(c) total area 


(3) Vertical stabilizer 


(a) height 
| (b) rudder area 
(c) dorsal area 
(d) total area 
(4) Spoilers 
(a) inboard area 
(b) outboard area 
(c) total area 
d Body 
(1) Length 
| 
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(a) swept, low | 
(b) flexible, full cantilever | 
(c) "wet" | 
(3) Body 


(a) semi-monocoque | 
(b) pressurized | 


(4) Tail surfaces 


(a) swept 

(b)  canti-lever 

(c) folding fin 

(d) controllable stabilizer 


(S) Landing gear 


(a) tricycle 
(b) truck-type main gear 


3. Principle dimensions 


| 


a. Wing 
(2) Area 
(3) Chord 
(a) root 
(b) tip 


(4) Taper ratio 
(5) Incidence angle 


| 
| 
| 
(a) root 


(b) tip 
| (6) Dihedral 
@ (7) Sweep back 


| 
| 
j Boe 
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a, Attendance 


b. Examining 


Co, Bell system 
ai Smoking privileges 
e. Facilities 
(1) Cafeteria 
(2) Snack bar 
(3) Rest rooms 
(4) Classroom 
(S) Telephone service 
(6) Transportation 


(7) Coat racks 


| 

B, Airplane General Description 7% Hours 1, 2, 3, 5, 6, 9 | 
10, 11 | 

1, Introduction | 


a, History of seveispmicit 
b, 367-80 prototype 
(1) First flight 
CG. Customer airplane 
(1) "X" model 
(2) Quantity contracted 
(3) Time schedule 


Ya Description 


@ | (1) Number of engines 
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a. Structure 

b, Service organization 
Cs Training unit 
Program 

a. Company 

b, Customer 
Equipment 

a. Graphic aids 


(1) Reproducibles 


(2) Transparencies 


b, Training devices 


(1) Cockpit procedures 


(2) Landing gear 
(3) Electrical 


(4) Hydraulic 


(5) Flight controls 


(6) Fuel system 


(7) Air conditioning and 


pressurization 
Ci Models 
d, Cutaway parts 
e, Films 
. Manuals 


School procedures 


= ae ++ + ee 
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COURSE OUTLINE | 
INSTRUCTORS AND MAINTENANCE PERSONNEL COURSE 


PAA 7121-5 


Manner of | 


Hours Training 


I, TITLE, DURATION, AND MANNER OF | 
TRAINING | 
| 


A. Title: Model 707-121 Instructors and 
Maintenance Personnel 


B. Duration; 192 Hours (24 Academic Days) 
C. Manner of Training: 

| 

i; Lecture | 

: | 


2. Projection transparencies 


3, Maintenance manual 


4, Flight manual | 


§, Films 
6. Charts or photo enlargements 
Ti Models 


8. Parts or cutaways 


10. Mock -up 


11. Airplane 


| 
| 
| 
| 
9. Trainer 
II. OUTLINE OF INSTRUCTION 
| 


} 
| 
| 
| 
| 
| 
| 
| 
A. Orientation 4 Hour 1, 2, 6 
| 
| 
al 


1. Boeing organization 
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POWER PLANT = GENERAL 


a4 


~ dean 
else ls op 
one 


X 
‘i 


owl and Tab Aneeins 


Engine Nose C 
7 bly 


7 wes s’ : ae & ‘ 3 ie § 25! wn . 41" Phas &, * f =~ -2 
of LF 74 j oe a ‘7 +f od . S44 Sear zg Pays . A DP eiy FEL ¢ we} s . t. * ‘ * 
oe te ‘5 are Ko, Mie s a. ‘ ere we * +R F inh ats, * oe sony! ys Ay OS oe tee Fe ~ Pod \ ‘ > 
; a ' AS, aie i. . ty, Ae ee, ir ee S$ ee ne A 4 Wiles * p . 4 oP '< ewig 6 Ae ; 
¥ * vt tm x 6 544 | ry te galt hare ga ia es 


Engine Load, Strut Structure 
and Access Diagram 


Engine Front View 
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Typical Jet Engine Operating 
7 Curves | 
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Engine Bearing and Accessory 
Drive Schematic © 
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EXGINE FUEL AND CONTROL 
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Section 73 
ENGINE FUEL AND CONTROL 
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Engine Fuel Control Unit 


Engine Fuel System Block 
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Fuel Manifold Schematic 
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Fuel Nozzle Schematic Cutaway 
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J¥C=12 Hydromechanical Fuel 
Control : 


Pressurizing and Dump Valve 


Fuel Pump and Fuel Control 
Fes | ~ Quick - Disconnect 


ee SMM ae 


‘Fuel Pressure Indicating System 
Schematic | 
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Fuel Control Functions Schematic 
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SECTION 74 
IGNI TION 


Engine Tenition Diagram 


Engine Ignition 


Engine Ignition System 
: Installation 
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Engine Air Distribution - Leit 
Side 


Engine- Air Distribution - Right 
Side 
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Surge Bleed Control 
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Surge Bleed Governor 


Thrust and Start Levers 


Engine Yompressor Bleed System 
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ENGINE CONTROLS 
Engine Throttle Controls 


Engine Tachometer 


Engine Gontrol Cables 
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Engine Pressure Ratio System 
Schematic 
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SCHESIA TIC 
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Jet Exhaust Velocity” 
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Jet Exhaust Temperature 


Typical Operating Velocities 
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Schematic 
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The following new and revised transparencies were released during the week 
ending June 27, 1957. 


al NEW 


121-226 PB-20D Autopilot Rudder Control Circuit 
121<-23-1 Electronic Rack Electrical Cooling Circuit 
121-21-40 Cabin Pressurization - Rate Control and Jet Pump Operation 
121.-73-10 Fuel Pressure Indicating System Schematic 
121-21-39 Cabin Pressurization - Safety Relief Operation 
12l-7T7-1 Engine Pressure Ratio System Schematic 
4 36-21-25 Pressurization System 

REVISED 
121-21-2: Rev B seor Operational Flow Diagram 
121-22-1 Rev A PB-20D Autopilot Power Supply 
121-26-1 Rev C Engine Fire Detector 
1386-21-25 Rev A Pressurization System 
121-21-25 Rev D Pressurization System 


The following Art Orders and Change Art Orders were received during the week 
ending June 27, 1957. 


ART ORDERS 
121-SP15 Selected 707 Systems Chart (2) 
121-26-6 Engine Fire Switch Schematic 


CHANGE ART ORDERS 


121-82-1 Rev C Engine Water Injection System 
121-27-15 Rev A Wing Flap System Schematic 
121-82-3  Chgl Water Pum and Drain Valves 
rae He Chg 1 Engine O11 Tank 
1121-24-26 Chg 2 Radio and T-R Circuit Breaker Panel (P5) 
During the week ending June 27, 1957 additional time was requested for incorporation 
of the following Master Changes on Graphic Aids Transparencies. 
MC HOURS Mw HOURS 
460~) 10 isk 35 
460-5 10 LLB 20 
460-6 10 508-3 1ho 
460-8 10 508-2 140 : 
560-3 30 i 


TOTAL =< 505 
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LOT 


The following new and revised transparencies were released during the week 
emiing July 11, 1957. 


NEW 
121-31-8 Pilots' Instrument Panel - Center and Right Shield 
121.-25~-14 Forverd Lava 
121-23-12 Audio Selector Panel - Microphone Switching 
L2l-31-7 Pilots' Instrument Panel - Le 
121.-23-4 Es Electronic and Radio Power Distribution 
121-31-9 Pilots' Instrument = 
107-138 Page 21 - Fuel Tank Arrangement 
707-138 Page 29 - Pressurization 
136-824 Engine Driven Water Injection Pum 
123-218 Vapor Cycle System 
121-23-13 - Jelephonics 20035 
- PB-20D Autopilot Control 
121-82-3 Water Pump and Valve Details 
123-28-27 ssure Fueling Ste 
120-26~5 Fire Extinguishing System 
121.-25-9 Cargo Webbing 
REVISED 


121-82-1 Rev C Engine Water Injection System 
121-32-14 Rev A Main Landing Gear Actuator Schematic 
121-35-1 Rev B Oxygen System 


The following Art Orders end Change Art Orders were received during the week 
ending July 11, 1957- 


707 Weekly Report (July 11, 1957) 
Page Two 


CHANGE ART ORDERS 


121-2424 Rev B 115V AC Circuit Breaker Panel No. 3(P3) 

121-2422 RevaA 28V Service and 115V AC Cireuit Breaker Panel No. 1 (Pl) 
121-28-8 Rev A Fuel Tank Removable Component Seals 

121-24-23 Chel 115V AC Circult Breaker Panel No. 2 (P2 

121-2425 Chel 115V AC Cireult Breaker Panel No. & (PL 

121-24-27 Chg l Essential 28v Circuit Breeker Panel (P6 

121-24-28 Chg l 28y AC Circuit Breaker Panel (P7) 


During the week ending July 11, 1957 additional time was requested for incorporation 
of the following Master Changes on Graphic Aids transperencies. 

Mw HOURS 

733 20 

517-3 ry) 

264-1 20 

496-7 215 
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ITEM OR COMPONENT 


’ MAIN LANDING GEAR LH AND RH 


2 - Expesed inner 
cylinder piston 
surface 

3 Truck Pivot 

h . |. forsion Links 

5 Centering Cylinder 
Assy 

6 Snubber Assembly 

7 Brake Collar 


DETAIL LUBRICATION LIST FOR 


- BOEING AIRPLANE COMPANY 


BEARING 
LUBRICANT 


R MIL-L-35),5 


SS MIL-0-5606 


P MI L=G~3278 
P MIL=G=3278 
P MIL=G=3278 
P MIL=-G=3278 
P MI L-G=3278 


‘ SEATTLE 14, a cea aii 


METHOD OF 


APPLICATION 


a: ° *. +. 7 ~ 


Noted 


at = ~ 


“NO. OF 
APPLICATION 
POINTS 


@> 


LUBRICATION 


INTERVAL 


Post Flight 


PAGE NO. >e OF __. PAGES. 
MFGRS. NO. D , 
DATE LAST REVISION 
DATE APPROVED 


REMARKS 


LS ET NS RN rn NE ee 


Clean axle and bearing of old 
greas@e Repack bearing and 

grease bearing cup only. Apply —_ 
no grease to hub. (Drawing 50-5530) 


Wipe clean and apply a light 
fila of cil. 


1 zerk fitting on each side of ; 
inner cyl. fork (Drawing 50-9710) a 


3 serk fittings on each Link : 
(Upper and lower)( Drawing 50-9723) 


Zerk fitting in end of each 
attaching bolte (Drawing 50-976) 


zerk fitting in end of each 
attaching bolte (Drawing 50-9760) 


2 serk fittings in each e collar 


(Drawing 90-8658) 
— 


¥! gee ms 3 


ITEM OR COMPONENT DETAIL LUBRICATION LIST FOR 707 AIRPLANES PAGE NO. OF __ PAGES 
MFGRS. NO. D ! 
MAIN LANDING GEAR LH AND RH BOEING AIRPLANE COMPANY DATE LAST REVISION 
, SEATTLE 14, WASHINGTON DATE APPROVED 
seiee De ab ON MGR TS ee Bole gk eT a, eR 
BEARING METHOD OF |, ~- LUBRICATION 
TYPE [LUBRICANT] appLIcATION| ponte | INTERVAL REMARKS 
22 Crank Assembly P MIL=-G-32781 Gun 1 #1 zerk Fitting (Drawing 9=-63252) 
Lock 
23 Link Assemb ND Mi L-G-3278] Gun 2 #1 Flush Type (Drawing 6-73382) — 
Crank to hook con- = 
necting lirk ‘ 
2h Hook Assembly P MIL-G-3278] Gun 2 #1 zerk Fitting (Dr 5-85682) 
Support structure | for lubrication at hook pivot int. 


25 Bungee, lock SS MIL=G=3278 teas 2 #1 Flush Type (Drawing 661,092) 


p' e 


iTEM OR COMPONENT 


NOSE LANDING GEAR 


NO. LUBRICATION POINT 
1 Wheel Bearings 
2 Exposed inner 
| cylinder piston 
surface 
3 } Lock Assembly 
— brace & lock 
rod 
hy Oleo to drag brace 
5 Torsion Links 
6 Connecting Link 


towing and steer- 
ing, nose gear 


Mi L@G=251)5 


MIL~0-5606 


MIL=G=3278 


MIL=-G=3278 


MIL~-G= 3278 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 


METHOD OF 
LUBRICANT | appLiCATION 


Hand Pack 


Noted 


Gun 


Gun 


Gun 


8 eee ae ee ees aera ee 


LUBRICATION 


AIRPLANES 


PAGE NO. _7 OF ___ PAGES 
MFGRS. NO, D6=-2539 
DATE LAST REVISION 
DATE APPROVED 


em ae an re ce a we ee ee —~ ager 


INTERVAL 


At tire 
change — 


Post Flight 


#1 


“he 
J 


| 
| 


REMARKS 


Clean axle and bearing of old 
greas@e Repack bearing and 

grease bearing cup surface only. 
Apply no grease to hub. (50-5531). 


Wipe clean and apply a light film 
of oil. Drawing (5-83069 Sht. 14) 


5 exposed flush type fittings 
and 1 flush type inside of drag 
brace accesible only by removing 
plug in side plate (Drawing 
65-1829 ) e 


2 zerk fittings in steeple of . 
outer cylinder (Dwe. 65-185). 


3 zerk fittings on lower link 
and 1 on upper link.(Drawing 
5°7233h). 


Flush fitting (Drawing 90-5288) 


. 

i 

(aber feet ewes ee 
~’e® 


ITEM OR COMPONENT 


CONTROL SYSTEM 
ATLERON - OUTED 


(TEM 
NO, 


ii 


14 


15 


17 


18 


19 


LUBKICATION POINT 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 


. BEARIN METHOD OF 
cea LUBRICANT | appLICATION 


B MIL-0-5606} O11 Rath 
BD MIL-0-5606) O11 Bath 
ss MIL-0-5606] Can 


ss MIL-G~-3278] Hand 


aa MIL-L~7hYO}? Hand 


; 


wo MIL<G—4 343 | 


Sd ee eo 
Be &h GE oe 


oe ee oe 
fof Be 


Pe 
ek | fe 


AIRPLANES 


LUBRICATION 
INTERVAL 


Overhaul 


Overhaul 


Overhaul 


Overhaul 


PAGE NO. 250F__ PAGES 
MFGRS. NO. ee 
DATE LAST REVISION __ 
DATE APPROVED 


ee ene me 


REMARKS 


eed in oil filled box. 
(Dwg. 5-87199) 


Used in ofl filled bax. | 
(Dug. 587199) : 


Maintain o11 level at fill plug. 


(Dug. 5-87199) 

a. Gari ia 
joints. off excess. 
(Dwg. 5 -oeBi) 


Apply a light coat of 
lubricant (Dwg. 6<72hh2) 


Light coat or to instil. 


Tight coat prior to instl. 
(Dwg. 9-61767) 


Refer to Page 11 


ITEM OR COMPONENT 


CONTROL SYSTEM RUDDER TRIM 
(508706) 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 


SEATTLE 14, WASHINGTON 


: BEARING 


a Brake Mechanism = 
2 Act, Support B 
Brgs. (In Hsng.) 

Cable Drum Brg B 
h Brake Plate Bre. B 
Rudder Trim Rod BD 
End Brg. 
6 Linkage Arm Brgs. B 
7 Actator Screw BS 
8 Cables, Pulleys & 
Press. Seals 
? Tab Damper Crank B 


Brg. 


LUBRICANT 


ive Ge 3278 


MIL-G=—3278 


MIL ——3278 
MIL-G~3278 
ye =t—3278 


MIL—G-3278 


MT L~G<3278 


MI L—G—3278 


. 


METHOD OF 


APPLICATION 


Hand 


Prepacked 


Prepacked 
Prepacked 


Prepacked 


Prepacked 


Hand 


Prepacked 


AIRPLANES 


LUBRICATION 
INTERVAL 


Overhanl 


None 


None 
None 


None 


None 


#, 


None 


oa 


PAGE NO. 3h OF PAGES 
MFGRS. NO, D 6=1539_ 
DATE LAST REVISION 
DATE APPROVED 


— a ey ee ee a eee 


REMARKS 


Disassemble, wipe clean & 

grease plate teeth rachet 
plunger, spring & saturate 

feit washer with grease. Avoid 
getting lubri. on brake surfaces, 
(Dwg. 918057.) 


Prepacked Bre. (Dwg. 50-629h.) 


Prepacked Brg. (Dwg. 60-2873.) 
Prepacked Brg. (Dwe. 50-629h.) 


Prepacked Bre. (Dwe. 9-676h6~6, 
9+1:8057. ) 


Prepacked Pre. (Dwg. 50-6311 on 
5-97693.) 


Wipe clean apply light coat of 
grease, operate one cycle *& wipe 
off excess (Dwg. 50-629), ) 


Refer to Page 11. 


Prepacked Brg. (Dwg. 69-752.) 


‘ 
é Rs 
Ps © 
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ITEM OR COMPONENT 
CONTROL SYSTEM 


DETAIL LUBRICATION LIST FOR 


707 AIRPLANES PAGE NO. _39.0F /_ PAGES 
MFGRS. NO. D _6= 
DATE LAST REVISION 1/7/58 | 


DATE APPROVED 


er eo ete er ee ee 


| BOEING AIRPLANE COMPANY 
SPOILER - INBOARD (50-8701) SEATTLE 14, WASHINGTON 


(TEM _ | BEARING METHOD OF [oT oy [LUBRICATION 
NO. LUBRICATION POINT | type | LUBRICANT | apPLICATION| points | INTERVAL 


mt = te mre 


REMARKS 


1 Follow-up Crank Bres| 8B MIT.-G~3278 | Prepacked | 2 LH None Prepacked Brg. (Dwg. S-97095, 
2 RH 60-2739). 
2 fferential Support B MIL<=G~-3278 | Prepacked LE None Prepacked Bre. (Dwg. 5-97628). 
Bres. RH 
3 Spring Cartridge BD MIL~G=3278 | Prepacked 2 Li None Prepacked Bre. (Dwg. 90-2906). 
d End Brg. : 2 RH 
h ring Cartridge SS MIL-G-3278 | Hand 1 LH Overhaul | Disassemble, wipe clean and 
1 RH grease control rod & ID of 
easing (Dwg. 90-2906). 
5 alve Crank Arm Brg B MI) ~G=3278 Prepacked 3 LH None Prepatked Bre. (Bwg. 90-1512.) 
3 RA 
6 alve Spring Swivel SS MIL-L-7870] Can 1 LH #hy Apply few drops (Dwg. 30-3551). 
Bushing 1 RH 
7 nkage Rod End BD M1L-G=-3278] Prepacked 8 LH None Prepacked 8rgs. (Dwr. 5-98321, 
ia ? 8 RH 5-97095, 5-98319. ) 
8 ables, Pulleys & Refer to Page 11. 
ressure Seals 
9 antrol Valve Inbd B MIL-G-3278| Prepacked 2 LH None Prepacked Brgs. (Dwg. 50-4875, ) 
2 RH 
B MIL-0-5606 } Can 1 LA Overhaul | With slide in any vosition, fill 
or 1 RA gear box to level .75 + .10 in. 
Skydro: helow surface of vent plug bogs. 
"soo" fas Refill if level drops 1.25 in. 
Applicable below boss. (Dwg. 65-7018, 50- 


6875, 5-98319) 4 


> 


ITEM OR COMPONENT 
CONTROL SYSTEM SPOILER = OUTED 


A 50-8701 ) 
ie. LUBKICATION POINT 
1 Spring Cartridge Rod 
d ° 
2 iSpring Cartridge 
3 Valve Crank Arm Brgs 
h Valve Spring Swivel 
Bree 
5 Diff. Support Arm 
Brese 
6 Linkage Rod End Bres 
7 Idler Arm Brgs. 
8 Follow-up Arm Brgse 
9 Cables, Pulleys & 
Pressure Seals 
10= Control Valve Outbd 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 


BEARING 
TYPE 


BD 


ss 


MIL~G-3278 


MIL ~G=3278 


MIL-G-3278 
MIL-L~7870 
MIL. ~G-3278 
MIL-G-3278 
MIL~G-3278 


MIL-CG~3278 


MILO-~ WC 
or 


Skydrol 

tt Soo# ( As 
Applicablef 
MIL -0-3278 


METHOD OF 


LUBRICANT | appr ICATION 


Prepacked 


Hand 


Prepacked 


Can 


Prepacked 


Prepacked 


Prepacked 


Prepacked 


Can 


Prepacked 


mon Nr wOr’O Er HK Www 


ai Ee ah && 


{O7 


NO, CF 
PPLICATION 
POINTS 


ME AIK 
ge Re 88 Bh 


bh 
ae 


by 


AIRPLANES 


LUBRICATION 


CE Ne a a I ne a ER A a a oe ep I ee ee 
' 
° 
t 


INTERVAL 


None 


Overhaul 


None 


Overhaul 


None 


PAGE NO. _hO OF 
MFGRS. NO. D 

DATE LAST REVISION 
DATE APPROVED 


a a rr ee 


PAGES 
11-18 »57 " 


REMARKS 
Prepacked Brges. (Dwe. 90-2906) . 


Disassemble, wipe clean & grease 
control rod and ID of casing 
Prepacked Brgs. (Dwz. 90-1512, 
5~98386). 


Apply few drops (Dwg. 30-3551). 


Prepacked Brgs. (Dwg. 6~8)607, 
5~9830h). 
Prepacked Brgs. (Dwg. 50-151k, 
5-9830h). 


Prepacked Brgs. (Dwg. 9-67067). 


Prepacked Brgs. (Dwg. 9-67511, 
50-151). 


Refer to Page ll. 


With slide in ary position, fill 
gear box to level .75 + .10 in. 
below surface of vent olug boss. 
Refill if level drops 1.25 in. 
below boss. ashe 50-6875, 65- 


— a 


ITEM OR COMPONENT 


— SYSTEM 


(TEM 


10 


50=8709) 


LUBAICATION POINT 


Engine Start Shaft 
Brgse 


‘ Eng. Throttle 


Control Shaft Brgs. 


Fuel Shutoff Valve 
Rod End Brgs. 


|. Eng. Start Control 
Rod End Brgs. 


Switch Reset 
Cam Brg. 


Switch Reset Cam 
Thrust Reverser 
Control Shaft Bres. 


Eng. Start Control. 
Rod Brg. 


Eng, Throttle Contr] 


Drum Brg. 


Eng. Throttle 
Control Pulley Bres 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 


SEATTLE 14, {ibeaoiadadabadi? 


B 


PL! —j~327 8 


MIL<-G-3278 


MIL-G~3278 


MIL <G=3278 


as 33278 


Prepacked 


Prepacked 
Prepacked 
Prepacked 


Prepacked 


Prepacked 


Prepacked 


Prepacked 


( ‘ties: 


8 
(2/eng.) 


8 
(2/eng. ) 


16 
(i/eng.) 


8 


707 AIRPLANES 


BEARING METHOD OF op oF |. NOOF | Lupe LUBRICATION 
TYPE {LUBRICANT I] APPLICATION] points INTERVAL 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


| Prepacked Brgs 
60-2943, 69-29h2.) 


PAGE NO. /:2 OF __. 
MFGRS. NO. & 

DATE LAST REVISION . 
DATE APPROVED 


PAGES 


REMARKS 


eenkaiel Bres. (Dwe. 65-2318, 
65<2hhS). 


Prepacked Brgs. (Dwr. 65-2318, 
be DhhS. ) 
Prepacked Brees. (Dee. 65=6h16, ) 
e (Dwg. 69-29hh, 
Prepacked Bres. (Dwg. 65-2173). 
No lubrication necessary. 


(Dwe. 65-2173) 


Remove seals, clean & repack 
(Dwg. 65429h2, 65- 2867.) 
Prepecked Bres. (Dwg. 69-293.) 


Prepacked Brgs. (Dwr. 65-2868.) 


Prepacked Brgs. (Dwg. 69-259h.) 
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PAGE NO. 46 OF ___ PAGES 
MFGRS, NO, D6< 


DATE LAST rN sale 
DATE APPROVED 


ITEM OR COMPONENT DETAIL LUBRICATION LIST FOR {OT AIRPLANES 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 


CONTROL SYSTEM WING FLAP 


ITEM . | BEARING LUBRICATION 
I 


1 alve Support Brgs B None Prepacked Bree. (Dwre 5=972676) 


4 Cable Drum Crank B 
Brgs 
inkage Rod Fnd Brgs BD 


h ap Position Trans- B 
tter Arm Bre, 


Prepacked Bres (Dwr. 5-9587h on 
65-6889) ae 


None Prepacked Brgs, (Dwg. 5-97267).. 


—C-3278 | Prepacked 1 LH oly] None Prepacked Bre. (Dwg. 66-3515 on 
7 5~97267). 


5 Cable Pulleys & Refer to page 11. 
: ressure Seals ) 


R 6 Flap Control Val ves B ~0-5606} Can 2 overhaul j|With slide in any position, 411 


gear box to level .75 + .10 in. 
Skydrol 50¢ below surface of vent plug boss. 
As Appli- Refill if level drops 1.25 in, 
able below boss. (Dwg. 50-6875, 
5~-97267). 


[TEM OR COMPONENT 


CONTTOL SYSTEM FLAP DRIVE 


(50-8708) 
'TEM 
re LUBRICATION POINT 
| 


pS (Power Unit Bres 


a) 


ower Unit 


3 all Screw Transmis 
hy Bell Screw Transmiss 
on Bres 

5 Ball Serew 

6 ; et Flap Trans. 

ort Bushings 

7 liet Flap Ball 

crew Trunnion Supp, 
shings . 

8 ap Transm. Supp. 

shings 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 


BEARING 


TYPE 


ss 


LUBRICANT | app. ICATION 


MLC «3278 


MIL—G-3278 


MI L-G~3278 


— 


METHOD OF 


O11 Bath 


Oil Bath 


oe a eee 


NO. OF 


APPLICATION 


POINTS 


6/enit 


{O07 AIRPLANES 


LUBRICATION 
INTERVAL 


Overhaul 


#, 


#, 


#h 


Fy 


‘ 


PAGE NO. _Li7 OF ___ 
MFGRS. NO. D6=1539 

DATE LAST REVISION _21=15~=57 
DATE APPROVED 


ET Ne 


PAGES 


ee ee 


REMARKS 


Used in of] filled box (1 unit 
LH, 2 unit 27) (Dwg. 5-982130), 


Check oi] level and fill to ofl 
level lirits indicated. (Dwe. 
5-88130). 


Maintain ci! level with f111 ii: 
(Dwe. 5-840h9). 


Wsed in oil filled box (1 mit LH 
1 unit RA)(Owe. 5-809. ) 


Wipe elean, amply light film of 
oil, operate one cycle and wipe - 
off excess (Dwg. 5-809). 


Flush Fitting (1 fitting per 
bushing) (Dwg. 5-97896). 


Flush fitting (1 fittine ver 
bushing) (Dug. 5-9):0h9), 


Flush fitting (1 fitting per 
bushing) (Dwg. 5-809). 
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ITEM OR COMPONENT 


SYSTEM FLAP DRIVE 
(50-8708) 


Flap ball screw 
trumrion support 
bushings 


Fillet Flap T.C. 
Gearbox 


ap Angle Gearkox 
BRGS. 


DETAIL LUBRICATION LIST FOR 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 
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P J 
B 
SS 
5 
3S 
B 


ret) 


B 


33278 


MILO=-5506 


MIL-0-5606 


MIL-0=5606 


LUBRICANT | appLicATION | 
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a a ee en ee ee 


REMARKS 
Flush Fitting (Dwe. 5=8h0h9). 


Used im of] filled box (2 gear 
boxes) (Dwg. 5-96770 on §~96771). 


Check te see that oil is level — 
with #411] volug. (Dwe. 596770 on 
5-96711.) 


Used in oil filled box (2 gear 
boxes) (Dwe. 596771). 


Check to see that oi] is level 
with fill ning. (Dwe. 5-96711). 


Used in ofl filled box (2 gear- 
boxes) (Dwg. 5=97896.) 


Check to see that oil is level 
with Jl plue(Dve. 5-97896),. 


Prepacked Brgs. (Dwg. 50-8708). 


Used a ee oi] L Suisteyon (2 gear 


Fy @ 


ITEM OR COMPONENT 


CONTROL SYSTEM FLAP DRIVE 
(50-8708) 


pe LUBKICATION POINT 


~~ 


“% 


18 ffset Gearbox 


19 Position Transmitter 
Brese 


Support Hrgs. 
(WeE. 615 & 360) 


22 nbd. Torque Tube 
pport Bres. 
(W.S, 252) 
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DETAIL LUBRICATION LISTFOR 707 AIRPLANES 
BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 
BEARING METHOD OF [40 ee ony [LUBRICATION 
TYPE  |LUBRICANT | apPLICATION| poi rs INTERVAL 
SS L-O-§606 | O11 Bath 1 tH #l; 
: 1 RU 
B MIL—0~3278 | Prepacked | 2/unit None 
SS JMIL-C-3278 | Brush All #hs 
RD MIL=(3—3278 | Gun 6 LH #i, 
6 RH 
RD {1L=c=3278 | Gun 2 LA #h 
2 RH 


@ 
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DATE LAST REYISION 


DATE APPROVED 


REMARKS 


Check to ses that oil is level 
with fill plug (Dwg. 5-808). 


Prepacked Brgs (Dwg. 5-37829). 
Clean & lubricate all splined 
joints, “'ipe off excess 

(Dwge SO_8708). 

Flush Fittings (Dwg. 5-731h2, 
G7 3143 ) e 


Zerk Fitting (Dwg. 5-9562h, 
on 4-5157). 


Refer to Page 11. 


. &° 

‘~ ee es 

ee ; 

ae ee 

bs pa 

2 ieee > 

eyes 

we a 


oe <3 
oa 
ats . 
‘ oe Z 
ane re ss 
4 £2 4-7 
87 as SAR 
ee ek ee 
TD ek Sati 
e - 
: e 
ad 
. 


(OT 


ITEM OR COMPONENT 
ELEVATOR 


DETAIL LUBRICATION LIST FOR AIRPLANES 


BOEING AIRPLANE COMPANY 
SEATTLE 14, WASHINGTON 


METHOD OF NO. CF 


TE 7 BEARING p LUBRICATION 
NO. LUBRICATION POINT | type | LUBRICANT | appLicaTION | poinge | INTERVAL 
1 ical Elevator BD None 
ontrol Tab Hinge 
‘DTESe 
2 evator Control Tab R ~G-3278 | Prepacked 2 None 
Inboard Hinge Brgs. 
3 Elevator Control Tab B ~—G-3278 | Prepacked 2 None 
Outboard Hinge Brgs. 
k pical Elevator RD —G~3278 | Gm 10 
inge Bres. 
5 Elevator Thrust RD L-G-3278 | Gun 1 
inge (Inbd. Hinge 
of Elevator) 
6 Elevator - Stab, PH Film 2 None 
Actuated Tab Piano 
inge 
7 Flievator Balance PH Film 10 None 
ene] Piano Hinges 
8 evagor Balance R ~G-3278 | Prepacked ho None 
anel Support Link 
9 vator Snubber RD ~G=3278 | Gun 2 Overhaul 


LSS o 
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REMARKS 


Prepacked Peering (Dwg. 5=87157) 


Prepacked Brye (Dwg. 5-87157). 


Prevacked Bre. (Dwe. 5~87157). 


“Flush Fitting (Dwe. 6-83193). 


Zerk fitting (Bwe. 9-65805). 


No lubrication necessary 
(Dwg. 5+96311). 


No lubrication necessary, 
(Dwr. 5=9721k thru 5-97218). 


Prepacked Brgs. (Dwe. 5-9721h 
Thru 5-97218,) 


Flush Fitting (Dwg. 50-1571). 
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RUDDER 
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Support Bearing 
Upper End of Con= 
trol Tab & Lwr End 
ef Stability Tab 
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Stability Tab Upper 
Hinge Brg, 


Stability Tah 
Typical Hinge Brgs. 


Trim Tab Piano 
Hinge 


Rudder Balance 
Panel Links 


PH 


~G=3278 


~—=3278 | 
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Prepaeked 


Prepacked 


Prepacked 


Prepacked 


METHOD OF |, 
LUBRICANT | appli iCATION 


AIRPLANES 


LUBRICATION 
INTERVAL 


None 


None 


None 


None 


None 
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REMARKS 


Prepacked Pre. (Dwg. 5=95502 & 
5-95503). 

Prepacked Pre. (Dwg. 5-95503.) 
Prepacked Prg. (Dwg. 5-95503. ) 


No lubrication necessary. - 


(Dwg. 5=95501. ) 
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Preliminary Copy 


@ 4. Toilet Syatem 
A. The toilet is an improved, flushing type unit installed above the floor 
| in the lavatory compartments. The toilet has a minimum capacity of 

17 gallons in the space above the tank bottom and below the bottom of 
the upper bowl, The tank (sump) is made of stainless steel and has a 
bottom sloped and shaped to enable complete drainage and cleaning of 
toilet waste out through the drain connection. The toilet bowl is 
shaped for flush cleaning after each usage and is colored to be com: 
patible with the dye used, A top cover forms the top of the toilet 
tank, It is attached in ea manner that will allow its remeovai for main- 
tenance and yet form an absolute seal against leakage of the toilet con- 
tents. A silicone separator is located in the region between the toilet 
bowl and tank to prevent the passenger viewing the contents. It also 
prevents tank contents from sloshing up out of the toilet bow! during” 
flight or landing. The separator is cleaned by flushing of the toilet. 
A standard home type toilet seat and lid are used. A special handle ou 
the seat and lid facilitate raising and lowering. Only toilet assemblies 
of the same part number are interchangeable. 


B. Flushing Pump and System 


The flushing system consists of an electrically driven pump, flushing 
ring and orifices. Flushing media is recirculated toilet liquid treated 
with deodorant, disinfectant and dye, Momentarily pressing a flush 
valve after each usage of the toilet causes the entire toilet bowl and 
separator to be flushed clean of solid material, toilet seat covers and 
paper. The toilet completes the flushing cycle and turn-off with no 
further action by the operator. The toilet cannot be flushed when a 
person is seated on the toilet seat. The flushing cycle is interrupted 
if the seat is loaded before the cycle is completed.’ The pump will 
drain when the toilet is drained to prevent freezing. 


C, Ventilation 


A connection on the toilet permits ventilation of the air volume above the 
liquid level in the toilet tank. During flight ventilation air normally enters 
under the toilet seat, passes down through the toilet bowl through the vent- 
ilation Connection and then through plumbing to the outside of the airplane, 
A maximum cabin pressure differential of 8.6 psi will result in a ventilat- 
ing rate of 40 cu/ft/min. The ventilation counection is so located that 
fluids Cannot pass through with the ventilating air. 


D6-1198 
25-18 -0 Page 3 


Drain Valve and Outlet 


An internal bulb type valve is installed :n each toilet to seal the toilet 
tank drain outlet, The valve mechanisin is completely enclosed and 
protected from toilet wastes, A cable control connection is provided 
for drainage of toilet wastes trom the tank when actuated on the ground 
from a remote panei. 


Cleansing Spray System_ 


A cleansing spray syste: enables the tollet bo'wl and tank interior to 

be thoroughly flushed out, A connection on the tank permits cleansing 
solution to be pumped through the systera from the toilets service panel 
on the outside of the airplane through a one inch heavy wall polyethelene 
pipe. The cleansing systexn is used to charge the toilet tank with clean 
deodorant, disenfectant and dye solution. 


Ground Servicing 


The toilets service panel accesses are located it approximately station 
304, right side, for the forward toilets'and at approximately station 

1393, bottom center, for the aft toilets. Each service panel contains 

a drain connection, two flush line connéctions and two flush handles which 
are cable connected to the toilet valves, The connection fittings are 
equipped with cap covers. 
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INFO RJWFNK/COMDR OCAMA TINKER AFB OKLA | 
RJWXBR/COMDR SAC OFFUTT AFB NEBR ; 
RUWKBF/AFPR BAC SEATTL WASH Ss > 
RJEDSQ/COMDR AMC WPAFB OHIO 

RJEDSQ/COMDR WADC WPAFB OHIC | C 
RJEBKG/AFPR BAC WICHITA KAN | 4 0 
RBEGTDS/HAMILTON STANDARD WINDSOR LOCKS CONN 

NAVY GRNC 


BT 
UNCLAS FROM SANEK=-1-88-E FOR SANETA OCAMA/OCNUTA SAC/DMAC AMC/MCMT WADC/ 
WCLP X SUBJECTS | REVISED MINIMUM FLOW SETTING JFC-12 FUEL CONTROL, 
J-57-43W ENGINES X FOLLOWING PWA MSG IS QUOTED FOR YOUR INFO X 

QUOTE. AS THE RESULT OF RECENT INSTANCES OF FLAME OUT OF J57-43W 
ENGINES INSTALLED IN KC-135 ACFT ATTRIBUTED TC FROSTING OF THE 
METERING VALVE, THIS CONTRACTOR IS PROCESSING A CLASS I1 ENGINEERING 
CHANGE IN DESIGN 92158 TO INCRASE MINIMUM FUEL FLOW APPROXIMATELY 
29@PPH. IT HAS BEEN DETERMINED THAT THIS INCREASE IN MINIMUM FLOW CAN 
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rd THE MINIMUM FLOW STOP ON 
INSTALLED JFC-11 FUEL CONTROLS USING THE FOLLOWING PROCEDURE. 
1. LOCATE THE THROTTLE VALVE SLEEVE JUST AFT OF THE INLET AND 
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BY-PASS PORTS WHEN THE CONTROL IS MOUNTED ON THE ENGINE. 2. LOCATE THE 
MINIMUM FLOW ADJUSTMENT IN THE CENTER OF THE THROTTLE VALVE SLEEV. THIS 
’ ADJUSTMENT IS FITTED WITH AN ALLEN SOCKET AND HAS ELEVEN NOTCHES. NOTES 
DO NOT DISTURB THE LOCKING PLATE ON THE OUTER PERIPHERY OF THE THROTTLE 
VALVE SLEEVE, 3. MARK THE SLOT ON THE THROTTLE VALVE CASTELLATED 
NOTCH IN WHICH THE LOCK RING IS INSTALLED. REMOVE THE LOCK RING FROM 
ITS SLOT AND THUS FROM ITS NOTHC IN THE MINIMUM FLOW STOP. 4. USING 
A SUITABLE ALLEN WRENCH, ROTATE THE MINIMUM FLOW STOP COUNTERCLOCKWISE 
UNTIL THE NEXT NOTCH ON THE MINIMUM FLOW STOP LINES UP WITH THE 
MARKEDSLOT OF THE CASTELLATED NOTCH ON THE THROTTLE VALVE SLEEVE. 
5. REPLACE THE LOCKING RING IN THE SAME MARKED SLOT FROM WHICH IT WAS 
KEMCVED, THIS ADJUSTMENT ROTATES THE MINIMUM FLOW STOP APPROXIMATELY 
33 DEGREES COUNTERCLOCKWISE AND INCREASES MINIMUM FUEL FLOW 2@@ PLUS 
OR MINUS 15 PPH. 6. AFTER INCORPORATING THE FOREGOING ADJUSTMENT, 
PAINT A 1/4 INCH WHITE DOT# ON THE FACE OF THE THROTTLE VALVE SLEEVE 
for -43WB engines for -43WawA 414ly 
AND REIDENTIFY THE P OL~52495g CONTROL AS L=-4& AND THE P/L 5@1157 a 
CONTROL AS L=-17. UNQUOTE, OCAMA TCTO 1C-135(KA)765 COVVERS THIS. 
CHANGE PER AGREEMENTS AT WADC PROPULSION LAB MEETING 15- 16 JAN 59 
PWA EC $215@ IS ASSIGNED THIS CHANGE X OUR REP AND PWA DID NCT AGREE 
IT WAS NECESSARY TO RUN ENGINE OR USE ACFT FLOW METER TO DETERMIN IF 
20@ LB INCKEASE WAS BEING OBTAINED BY ADJUSTMENT X FLOW METER 
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“INCREMENT BREAKDOWN NOT ADEQUATE FOR REFINED READING, REQUEST ~~" 
KUNNING OF ENGINE/USE OF FLOW METERS BE DISCONTINUED IN CONNECTION 
WITH THIS ADJUSTMENT IF IN EFFECT X ACCURACY OF THIS ADJUSTMENT 
HAS BEEN ASSURED AT PLUS OR MINUS 15LBS ON CALIBRATED TEST BENCH 
FLOW METER X BLUE DOT IS ACCEPTABLE IN LIEU OF PWA WHITE DOT X 
PROD CONTROLS WILL BE INDENTIFIED BY P/T CHANGE X 
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UNDER NC CIRCUMSTANCES WILL ADJUSTMENT EXCEED ONE REPEAT ONE NOTCH 
ON MINIMUM FLOW STOP 
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— @" Dirriculties with Throttle Control 


at 


| ' mhis report will describe an incident involving the "freezing" of 
ROUTING: the # 4 engine throttle of aipplane 3132 on May 14, 1959. 
Following a wet take-off, ambient temperature +19°C, the airplane was 
eS aR elimbed to 32000 feet altitude, ambient temperature +5°C, and re- 
Sia mained at this altitude for the next two hours. At about shes hours: 
at 32000 feat altitude the throttles were moved to adjust engine speed ’ 
without observing agthing abnormal. When trying to adjust the engines 
_15 minutes later it was observed that the throttle of the # 4 engine 
* eannot be retarded below 85% rpm, The airplane was returned to Castle - 
and prior to let-down the # 4 engine was shut-down by pulling the fire | 
switch, After landing the throttle could be moved without difficulties, 
The flight was aborted, flight time 4#20 hours. Flight time of the air- 
planes 829330 hours. | | 
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OFFICE : 
BASE FILE ; 

- During ground check on May 15, 1959 no discrepancy could be detected 
ee even after the water lines to the right hand engines was pressurizedo 
In order to clear the airplane the AF personnel replaced the Bendix 
fuel control of the # 4+ engine, despite advise to the contrary. 
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Technical Specifications 
| of the 
ELECTRONIC TOUCH KEYER 
Model Mark V 


1. Code Speed 7 to 55 words per minute 
i Dot-Dash Ratio 123 
3. Automatic Space Ratio 1 (element) : 3 (letter) : 7 (word) 
4. Aural Output Speaker with level control 
5. Qutput Method Dry Reed Relay contacts 
6. Mode Control ‘'AUTO' for automatic spacing of character 
elements, characters, and words. 
‘SPACING OFF' for manual control of spacing 
of elements of each character. 
‘'TUNE' for adjusting associated RF Transmitter. 
Warning light when in manual spacing mode. 
7. Integrated Circuits 17 
8. Light Emitting Diodes 2 ea. LED's 
1 ea. BiLED 
9. Internal Operating Power 5 Vdc, Regulated 
10. Power Requirements 120 V, 60 Hz, 7 W 
11. Net Weight 4.5 pounds 


February, 1976 


OPERATING YOUR NEW ELECTRONIC TOUCH KEYER 
Model Mark V 


INITIAL TEST: 


DOP wNnPm 


10, 


On-Off Volume control fully counterclockwise. 

Mode control switch to ‘AUTO’. 

'SPEED' control fully counterclockwise. 

External paddle type key in key jack. 

Plug line cord into 120 volt AC outlet. 

Turn 'On-Off' control half turn clockwise. 

a. Green 'SPACE' BiLED will light. 

b. If either 'DOT' or 'DASH' light is on, touch key paddle to either ‘DOT’ 
or 'DASH' position and the light will turn off. 

Close Dot contact on paddle key. 

a. Keyer will make continuous dots which can be heard in the speaker. 
Adjust volume for comfortable level. 

b. ‘DOT’ LED will light with each dot. 

c. 'SPACE' BiLED will turn red during the space between the dots. 

d. Release key. '‘SPACE' BiLED will turn red following last dot, for 
lengthy period indicating word space, then return to green. 

Close dash contact on the paddle key and check action of 'DASH' LED and 

'SPACE' BiLED. 

Turn mode switch to ‘SPACING OFF'. 

a. '‘SPACE' BiLED will turn red. 

b. Apply Dot and Dash inputs, check operation of LEDs. 

c. Note that 'SPACE' BiLED stays red continuously to warn that automatic 
Spacing is not functioning. 

Turn mode switch to ‘TUNE’. 

a. Continuous tone will be heard in the speaker. 

b. 'DASH' LED will be on. 

c. '‘SPACE' BiLED will be green. 

d. Using an ohmmeter, check for 220 ohms resistance between the relay 
Output terminals on the terminal board on the rear of the keyer. 

Turn mode switch to ‘AUTO'. 

a. No tone can be heard from the speaker. 

b. 'DASH' and 'DOT' LED's will be off. 

c. ‘'SPACE' BiLED will be green. 

d. The ohmmeter should show infinity between the relay output terminals. 

End of initial tests. 


LEARNING TO USE YOUR ELECTRONIC TOUCH KEYER 
Model Mark V 


Using your Electronic Touch Keyer (ETK) is very different from sending code with 
a 'Bug' or most other keyers. The ETK performs all the functions necessary to 
send perfect code with just a few directions from the user. Just a touch of the 
dot or dash key is all that is required for the ETK to transmit a perfect dot or 
dash and block the output for the duration of the word space. 


Just touch the dot key and then the dash key as rapidly as possible and the ETK 
output will be a perfect dot, a space equal to the dot length, a perfect dash 
three times as long as the dot and a word space seven times the dot length. 


Practice this simple operation, watching the LED indicators, particularly the 
space BiLED until you are familiar with this operation. 


Next, rapidly touch the dot key, the dash key and the dot key again. Complete 
this sequence before the dash starts. The ETK will send a perfect 'R', most of 
it while your hand is off the key. Then instruct the ETK to send a 'K' by rapidly 
touching the dash key, the dot key, and then the dash key again. 


Repeat these steps until you have assured yourself that just a touch of the dot 

or dash key is all the instruction your ETK requires to send a perfect code element. 
You do not need to hold either key closed to insure that your instruction to the 
ETK will be followed. 


Next, you should learn to use the letter space. The ETK is programmed to block 
the output from sending a dot or dash for a period equal to seven dots following 
the completion of the last dot or dash entered by the key. However, it is also 
programmed to change this instruction and modify the word space to a period equal 
to three dots (a letter space) if the next dot or dash beginning the succeeding 
letter is entered at a certain time with respect to the previous element. This 
time 1s not critical. Just touch the dot or dash key at a time at least a dot 
period after the last element of a letter is completed but before a period equal 
to a dash has elapsed. The ETK will then transmit the dot or dash after a letter 
Space period has elapsed. This instruction just has to be given to the ETK (by 
touching a key) during the last 66% of the letter space time. If the key is 
touched too early (within one dot period) the ETK will send the element after a 
One dot space (normal separation between elements). If the key is touched too 
late (after a three dot period) the ETK will send the element after a word space. 
Practice instructing the ETK to provide letter spacing between dots or dashes. 


Using the automatic word spacing properly requires that the first dot or dash of 
the next word be entered before the word space period has expired. The ETK is 
programmed to accept a dot or dash instruction after a letter space period has 
passed, between the 4th and 7th dot period of the word space, complete the word 


Spacing and then send the stored dot or dash. You may even enter one dot and 
One dash instruction during this time and the ETK will send them in the same 
order they were entered following the word space. 


A certain amount of practice at low keying speeds is necessary so the operation 
of the ETK is understood thoroughly before sending at normal keying speeds. 
Habits developed using a '‘Bug' or other code mechanisms may have to be modified 
to take advantage of the capabilities of the ETK. Once the user is familiar 
with the ETK, he will be delighted with the machinelike code from his ETK. 


THEORY OF OPERATION 
CLOCK CIRCUITS 


The clock circuit in this keyer is very different from the usual clock or 
oscillator found in other keyers. It is designed to avoid several faults 
common to other keyers which derogate their performance. This circuit forces 
the keyer output to start instantly upon application of an input signal. It 
has a wide frequency range, allowing a keying rate of 5 to 60 wpm without 
Switching ranges. The clock circuits are designed to minimize the long first 
cycle oscillation period characteristic of RC oscillators which cause the first 
dot or dash in other keyers to be nearly 50% longer than succeeding elements. 
The first dot from this keyer is within 5% of the correct length, a slight 
amount which cannot be detected by ear. 


The clock circuit begins with a pulse generator operating at 10 times the keying 
Speed, or generates 10 pulses in order to form a dot or a space between elements 
and 30 pulses to form a dash. The output of the pulse generator is counted 

down by a divide by 10 counter to obtain the correct time period for these 
elements. 


The pulse generator, counter, inverter, gate, and flip-flop act to begin the 
Output signal instantly when an input signal is applied, and reduce the effect 

of the long first cycle of the clock. When the keyer is not operated, the flip- 
flop resets the counter to a nine count. The pulse generator is stopped by a 
Signal on its reset input, which holds the output in a low condition. The 
inverter transforms this to a high at the input to the counter. When a dot or 
dash input signal is applied, the reset signal is removed, the pulse generator 
Output goes high, the counter input goes low, causing the counter to advance to 
zero and the output of the counter sets the dot flip-flop, forcing the keyer out- 
put to transmit the start of the output signal. At the 10th pulse from the pulse 
generator, the counter output resets the dot flip-flop, ending a dot period. The 
effect of any long first cycle period in the pulse counter is reduced by a factor 
of 10 by the counter, thereby insuring that the first dot or dash are nearly of 
the correct length. 


The gate in the clock circuit removes the reset 9 signal as soon as the counter is 
set at nine. If this were not done until the pulse generator reset signal was 
removed, the counter would not respond to the first high output from the pulse 
generator as transmit time in the internal reset circuits of the counter is longer 
than the transit time in the pulse generator and inverter. This would cause a 1/10 
dot period delay in the output of the keyer for all signals. 


= 


SPACING CIRCUITS 


There are four flip-flops and a space decoder in the spacing circuits. One 
FF acts as a gate to turn on and off the pulse generator or clock. The other 
three FF's provide the letter and word spacing and control the main enabling 
Signal to allow dots and dashes at the correct times. The enabling signal 
forces the keyer to send as though it were driven by a synchronous clock. 


The space gate is reset when a dot or dash input signal is entered and turns 

on the clock circuits. The space gate FF can only be set by a signal from the 
7 space FF when there are no dot or dash signals stored in the memory circuits. 
The space gate forces the clock to run until all the memories are cleared and 
70 additional pulses are generated. 


The 1, 3, and 7 space FF's and the space decoder control the main enabling 

Signal so dots and dashes are sent at the correct times. If the memories do 

not contain signals to be sent, the spacing system blocks the keyer output for 

a time period equal to a letter space (3 dots). If a dot or dash is entered 

during the last 66% of the letter space, it will be sent after the letter space 

is completed. If an input signal is entered after the letter space is completed, 
the spacing system will block the keyer output until a total time period equal to 

a word space (7 dots) has elapsed since the previous dot or dash was completed. 

The keyer is then allowed to send the signal contained in the memory. If no 

Signal is contained in the memory, the 7 space FF will set the space gate, shutting 
off the pulse generator. Once the first dot or dash is entered the spacing circuit 
controls the timing of the keyer so all subsequent elements of a message are 
referenced to the start time of the first signal and occur synchronized to this 
time. In effect, the asynchronous clock is made to operate in a synchronous mode 
until the message is completed if the user enters the information at a slightly 
faster rate than the keyer speed. 


The automatic letter and word spacing function may be switched off, and the spacing 
controlled by the operator. However, the spacing system will continue to control 

the clock circuits and force the pulse generator to furnish 70 pulses after any 
element. If the operator does not exceed the normal word space time between elements 
all dots and dashes will be synchronized with the first element sent although the . 
letter and word spacing may not be correct if the operators sending is inaccurate. 


DOT-DASH MEMORY AND PROCESSING CIRCUITS 


The dot-dash memory and processing circuits perform many functions. They accept the 
input signals from the external key mechanism and eliminate the contact bounce 
associated with mechanical switches. It resets the space gate, turning the pulse 
generator on. It generates the main (dot) and secondary (dash) enabling signals. 

It remembers which of the two input signals were entered first and forces the keyer 
to transmit the corresponding dot or dash first. While directing the keyer to 
transmit one signal, it will accept and hold the other input signal until it can be 
sent in the correct time frame. It removes the input signal from the memory after 
the corresponding element has been sent. It will allow multiple dots or dashes to 


be transmitted by holding the external key closed while accepting and holding an 
input signal of the opposite element for transmission after the sequence is completed. 


These functions are accomplished by six FF's and 8 gates arranged in two interconnected 
channels. The dot-dash gate detects an input signal, generates the main enabling 
Signal and resets the space gate. A memory FF accepts the input signal, eliminating 
the contact bounce, and sends it to the acceptance FF when the lockout gate is not 
disabled by the other channel. The acceptance FF seeks to set the reset FF through 
the response gate and disables the lockout gate in the other channel. This gate 
will allow the passage of the trigger to the reset FF when the dot or dash FF 
associated with it is set. The reset FF arms the reset gate. The reset gate sends 
a reset pulse to the memory FF and resets it at the end of the transmitted dot or 
dash. The memory FF resets the acceptance FF which in turn arms the lockout gate 

in the other channel. 


DOT-DASH GENERATOR 


The dot-dash generator forms the dot and dash signals sent to the indicator and 
Output circuits of the keyer. It also provides the correct spacing between elements. 
The generator consists of two FF's. The first FF forms the dot signal. A dash is 
formed by causing the first FF to set the second FF when the dot signal is completed. 
Then the dot FF is set again and both FF's are reset to end the dash. Operation of 
these FF's is triggered by the clock. 


The main enabling signal controlled by the spacing circuits is applied to the dot 
FF so it can respond to the clock signal from the counter. A secondary enabling 
Signal, controlled by the dash acceptance FF in the dash memory and processing 
circuits is sent to the dash FF when a dash signal is to be formed. 


The outputs of the dot and dash FF's are combined in a gate. The output of this 
gate controls the keyer output relay. 


INDICATOR CIRCUITS 


The keyer has a sidetone oscillator and speaker to monitor the dot-dash output. 
There are three LED indicators which indicate the processes occurring in the 
internal circuits. These LED's are labeled 'SPACE', ‘DOT', and ‘DASH’. 


The 'DOT' LED is red and lights during the time a dot is being transmitted by the 
keyer. 


The 'DASH' LED is red and lights during the time a dash is being transmitted by 

the keyer. It also lights when the mode switch is in the 'TUNE' position, indicat- 
ing that the output relay contacts are closed and the keyer is transmitting a long 
dash. 


The 'SPACE' BiLED is a dual color LED, green and red. One of the two colors is 
always lighted when the keyer is on. When the color is green, it indicates that 


an input signal will be accepted and sent instantly or that a dot or dash is 
being transmitted. When the BiLED changes from green to red, it indicates a 
Space between elements, a letter space or a word space is occurring and any 
input signal entered will be accepted but held until the space period is 
completed. 


While the 'DOT' and 'DASH' LED's continue to indicate when these elements are 
being transmitted with the mode switch in the ‘SPACING OFF' position, the 'SPACE' 
BiLED will be red as a reminder that the user is responsible for the proper 
letter and word spacing. 


YOUR ELECTRONIC TOUCH KEYER WARRANTY 
Model Mark V 


The Electronic Touch Keyer is a state of the art device and is the product of 
the latest and most up-to-date engineering and production experience. It will 


give you years of satisfactory service if operated in accordance with the simple 
instructions furnished. 


During the first six months of ownership by original purchaser, if any repairs 
Should be necessary through no fault of yours, the factory will repair free of 
charge and will also pay return shipping charges. 


CUSTOMER SERVICE 


If during your first six months of ownership you require service, write to the 
factory and include: 


Your name and address 
The serial number of your Electronic Touch Keyer 
A description of the problem or difficulty 


After receipt of your letter, the factory will ship the necessary part or 
authorize shipping the keyer back to the factory for repair. 


After six months, if factory repairs are necessary, our service department will 
repair the keyer for a $10.00 service charge plus parts and return shipping costs. 


CRS Company 
P.O. Box 1125 
Kent, Washington 98031 
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